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About the SDM-1 Manual 


This Designer's Manual is specifically dedicated to International 
Rectifier's family of Schottky devices as of January 1992. These diode 
products are fully covered in the Schottky data sheets section. Also 
featured in this manual are various selection guides, cross references, 
reliability data and a very comprehensive Applications Handbook, one of 
the industry's most extensive technical publications ever devoted to 
schottky diodes. 


The Applications Handbook 


The data contained in our Schottky Applications Handbook covers 
virtually every area of Schottky selection and design-in criteria for most 
power supply applications. It offers a concise look at IR's Schottky product 
range by reviewing the different packages, die sizes, and electrical 
characteristics of our Schottky processes. Also presented is an in-depth 
analysis of performance trade-offs between different Schottky types, and a 
number of design guidelines to steer the user to the best choice in 
Schottky to meet most any common power supply circuit requirement. 
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The information presented in this Designer's Manual is believed to be accurate and reliable. However, International Rectifier 
can assume no responsibility for its use nor any infringement of patents or other rights of third parties which may result from its 
use. No license is granted by implication or other use under any patent rights of International Rectifier. No patent liability shall 
be incurred for use of the circuits or devices described herein. 


International Rectifier does not recommend the use of its devices in life support applications wherein such use may directly 
threaten life or injury due to device failure or malfunction. Users of International Rectifier devices in life support applications 
assume all risks of such use and indemnifies International Rectifier against all damages resulting from such use. 


Copyright 1992, International Rectifier Corporation, El Segundo, CA. All rights reserved. 
Reproduction or use of editorial or pictorial content without expresses permission in writing is prohibited. 


In the interest of product improvement, International Rectifier 
reserves the right to change specifications without notice. 
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Surface Mount & Axial Lead — Data Sheets 
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D-Paks, single chip discrete and center tap. 


Plastic Packages — Data Sheets 

TO-220 & TO-247 (TO-3P) 
TO-220AB, TO-220AC, TO-247 (TO-3P) 
single chip discrete and center tap. 


Hermetic Packages — Data Sheets 

TO-3, DO-4, DO-5 
TO-204AA, TO-204AE, DO-203AA (DO-4), 
DO-203AB (DO-5). 


Low Profile Modules — Data Sheets 
Low profile, small footprint, high current 
package, center tap module. 


HALF PAK Modules — Data Sheets 
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Numeric Index 


Basic Part 
Number 


1N6095 
1N6096 
1N6097 
1N6098 
1N6391 
1N6392 
6CWQ03F 
6CWQO4F 
6CWQOSF 
6CWQ06F 
6CWQO9F 
6CWQI0F 
6TQ035 
6TQ040 
6TQ045 
8TQO80 
8TQ100 
10CTQ150 
10MQ040 
10MQ060 
10MQ090 
10TQ035 
10TQ040 
10TQ045 
11DQ03 
11DQ04 
11DQ05 
11DQ06 
11DQ09 
11DQ10 
12CTQ035 
12CTQ040 
12CTQ045 
12TQ035 
12TQ040 
12TQ045 
15CTQ035 
15CTQ040 
15CTQ045 
15MQ040 
16CTQ080 
16CTQ100 
18TQ035 
18TQ040 


Page 
Number 





Basic Part 
Number 


18TQ045 
19TQ015 
20CTQ035 
20CTQ040 
20CTQ045 
20FQ035 
20FQ040 
20FQ045 
20TQ035 
20TQ040 
20TQ045 
21FQ035 
21FQ040 
21FQ045 
25CTQ035 
25CTQ040 
25CTQ045 
30CPQ035 
30CPQ040 
30CPQ045 
30CPQ050 
30CPQ060 
30CPQ080 
30CPQ100 
30CPQ150 
30CTQ035 
30CTQ040 
30CTQ045 
30CTQ050 
30CTQ060 
30FQ035 
30FQ040 
30FQ045 
30WQ03F 
30WQ04F 
30WQ05F 
30WQ06F 
30WQ09F 
30WQ10F 
31DQ03 
31DQ04 
31DQ05 
31DQ06 
31DQ09 


Page 
Number 


Basic Part 
Number 


31DQ10 
32CTQ030 
40CDQ035 
40CDQ040 
40CDQ045 
40CPQ035 
40CPQ040 
40CPQ045 
40CPQ050 
40CPQ060 
40CPQ080 
40CPQ100 
50HQ035 
50HQ040 
50HQ045 
50SQ080 
50SQ100 
50WQ03F 
50WQ04F 
50WQOSF 
50WQ06F 
50WQO9F 
50WQIOF 
51HQ035 
51HQ040 
51HQ045 
55HQ030 
60CDQ035 
60CDQ040 
60CDQ045 
60CNQ035 
60CNQ040 
60CNQ045 
60HQ080 
60HQ100 


61CNQ035 | 


61CNQ040 
61CNQ045 
62CNQ030 
63CNQ080 
63CNQ100 
75HQO035 
75HQ040 
TSHQ045 


Page 
Number 
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Numeric Index 


Basic Part 
Number 


80CNQ035 
80CNQ040 
80CNQ045 
80SQ035 
80SQ040 
80SQ045 
81CNQ035 
81CNQ040 
81CNQ045 
82CNQ030 
83CNQ080 
83CNQ100 
84CNQ035 
84CNQ040 
84CNQ045 
85CNQO15 
85HQ035 
85HQ040 
85HQ045 
90SQ035 
90SQ040 
90SQ045 
95HQ015 
95S8Q015 
120NQ035 
120NQ040 
120NQ045 
121NQ035 
121NQ040 
121NQ045 
122NQ030 
123NQ080 
123NQ100 
124NQ035 

_ 124NQ040 
124NQ045 
125NQ015 
150CMQ035 
150CMQ040 
150CMQ045 
151CMQ035 
151CMQ040 
151CMQ045 
152CMQ030 


Page 
Number 


Basic Part 
Number 


153CMQO080 
153CMQ100 
160CMQ035 
160CMQ040 
160CMQ045 
161CMQ035 
161CMQ040 
161CMQ045 
162CMQ030 
163CMQ080 
163CMQ100 
180NQ035 
180NQ040 
180NQ045 
181NQ035 
181NQ040 
181NQ045 
182NQ030 
183NQ080 
183NQ100 
185NQ015 
200CNQ035 
200CNQ040 
200CNQ045 
201CNQ035 
201CNQ040 
201CNQ045 
203CNQO80 
203CNQ100 
220CNQ030 
224CNQ035 
224CNQ040 
224CNQ045 
225CNQO015 
240NQ035 
240NQ040 
240NQ045 
241NQ035 
241NQ040 
241NQ045 
242NQ030 
243NQ080 
243NQ100 
244NQ035 


Page 
Number 


Basic Part 
Number 


244NQ040 
244NQ045 
245NQ015 
301CNQ035 
301CNQ040 
301CNQ045 
303CNQ080 
303CNQ100 
400CNQ035 
400CNQ040 
400CNQ045 
401CNQ035 
401CNQ040 
401CNQ045 
403CNQ080 
403CNQ100 
440CNQ030 
444CNQ035 
444CNQ040 
444CNQ045 
MBR1035 
MBR1045 
MBR1535CT 
MBR1545CT 
MBR1635 
MBR1645 


MBR20100CT 


MBR2035CT 
MBR2045CT 
MBR2080CT 
MBR2090CT 
MBR2535CT 
MBR2545CT 
MBR3035CT 
MBR3035PT 
MBR3045CT 
MBR3045PT 
MBR735 
MBR745 
MBR7535 
MBR7545 
SD241 

SD41 

SD51 


Page 
Number 


D-413 
D-413 
D-417 
D-445 
D-445 
D-445 
D-449 
D-449 
D-453 
D-453 
D-453 
D-457 
D-457 
D-457 
D-461 
D-461 
D-465 
D-469 
D-469 
D-469 
D-123 
D-123 
D-163 
D-163 
D-125 
D-125 
D-167 
D-165 
D-165 
D-167 
D-167 
D-169 
D-169 
D-209 
D-199 
D-209 
D-199 
D-121 
D-121 
D-275 
D-275 
D-211 
D-235 
D-277 
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Schottky Diode Selection Guide 


SURFACE MOUNT AND AXIAL LEAD PACKAGES 


1A 3A 3A to 5A 





0.77A to 1.5A 5A to 10A 


oe 









aN 


CENTER TAP 
DO - 204AL C-16 D - 





VOLTAGE DO - 204AR 


D - 64 


= 
j=) 
t 
=) 
we) 
~1 
ud 
Ze) 





95SQ015 
(D-89) 


2g z 
| o< < 
A 





15MQo40 11DQ04 31DQ04 30WQ04F 6CWQ04F 
ay (D-15) (D-53) (D-65) (D-17) (D-41) 
10MQ040 50WQ04F 





(D-3) 


(D-29) 





90SQ045 
(D-85) 


a | ge 
< o< 









80SQ045 
HIGH TEMP. (D-81) 
10MQ060 11DQ06 31DQ06 30WQ06F 6CWQO6F 
(D-7) (D-57) (D-69) (D-21) (D-45) 
60V 5OWQO6F 
(D-33) 
90V 40MQ090 
(D-11) 
11DQ10 31DQ10 30WQ10F 6CWQ10F 50SQ100 
‘en (D-61) (D-73) (D-25) (D-49) (D-77) 
50WQ10F 
(D-37) 
~ Sf 


Notes: 
1) (D-xxx) Signifies the page number of the data sheet 
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TO - 220 AND TO - 247 PACKAGES 


25A to 30A 


15A to 20A 10A to 20A 


A 


CENTER TAP 
TO - 220AB 


6A to 12A 
‘ = 
TO - 220AC 


VOLTAGE 


19TQ015 


ORING (D-113) 


32CTQ030 
STD 


LOW VF 


15CTQ045 
(D-135) 


20TQ045 
(D-117) 


25CTQ045 
(D-147) 

















30CTQ045 
(D-151) 
MBR2545CT 
(D-169) 


6TQ045 
(D-93) 
10TQ045 
(D-101) 
MBR745 
(D-121) 
MBR1045 


18TQ045 
(D-109) 
MBR1645 


12CTQ045 
(D-131) 
20CTQ045 
(D-143) 
MBR1545CT 
(D-163) 
MBR2045CT 


HIGH TEMP. 





& 2s = 2 a 
< o< < < < 


fo) 
° 
< 


30CTQ060 
(D-155) 


8TQ100 
(D-97) 


16CTQ100 
(D-139) 


weY MBR20100CT 


150V 10CTQ150 





Notes: 
1) (D-xxx) Signifies the page number of the data sheet 
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30A 40A 
: 


CENTER TAP 
TO - 247AC 


30CPQ045 
(D-171) 

MBR3045PT 

(D-199) 


40CPQ045 
(D-187) 






30CPQ060 
(D-175) 


40CPQ060 
(D-191) 


30CPQ100 
(D-179) 


40CPQ100 
(D-195) 


30CPQ150 


(D-183) 
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HERMETIC PACKAGES 


20A to 30A 40A to 60A 


CENTER TAP 
VOLTAGE 


15V 
ORING 


30V 

STD 

40V 1N6096 
(D-227) 


45V 
LOW VF 


20FQ045 
45V (D-215) 
STD 21FQ045 
(D-219) 


30FQ045 40CDQ045 
(D-223) (D-201) 
1N6391 60CDQ045 
45V (D-231) ( D-205) 
HIGH TEMP. MBR3045CT 


100V 
150V 


Notes: 
1) (D-xxx) Signifies the page number of the data sheet 


50A to 95A 


95HQ015 


55HQ030 


1N6098 
(D-267) 


50HQ045 
(D-239) 

51HQ045 
(D-243) 


85HQ045 
(D-259) 

75HQ045 
(D-255) 
1N6392 
(D-271) 

MBR7545 
(D-275) 


60HQ100 
(D-251) 
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MODULES 


VOLTAGE 


45V 


HIGH TEMP. 


CENTER TAP 
D-61-6 


62CNQ030 
(D-289 ) 


6O0CNQ045 
(D-281 ) 


61CNQ045 
(D-285 ) 


63CNQ100 
(D-293 ) 


CENTER TAP 
D-61-8 


85CNQ015 
(D-317) 


82CNQ030 
(D-305) 
84CNQ045 


(D-313) 


80CNQ045 
( D-297 ) 


81CNQ045 
(D-301 ) 


83CNQ100 
(D-309 ) 


ISOLATED 
CENTER TAP 
D - 60 


62CMQ030 
(D-329) 

152CMQ030 
(D-329 ) 


60CMQ045 
(D-321 ) 

150CMQ045 
(D-321 ) 


61CMQ045 
(D-325 ) 


-151CMQ045 


(D-325) 


63CMQ100 
( D-333 ) 

153CMQ100 
(D-333 ) 


ISOLATED 
CENTER TAP 
TO - 249 


162CMQ030 
(D-345) 


160CMQ045 
( D-337 ) 


161CMQ045 
(D-341 ) 


163CMQ100 
(D-349 ) 





Notes: 
1) (D-xxx) Signifies the page number of the data sheet 
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MODULES 


GUIDE 


CENTER TAP 


VOLTAGE 


15V 
ORING 
30V 
STD 
45V 
LOW VF 


45V 
STD 
45V 
HIGH TEMP. 
100V 


Notes: 


125NQ015 
(D-373) 


122NQ030 
(D-361 ) 


120NQ045 
(D-353) 


121NQ045 
(D-357) 


123NQ100 


(D-365) 


HALF - PAK 
185NQ015 
( D-393) 


182NQ030 
(D-385 ) 


180NQ045 
(D-377) 


181NQ045 
(D-381) 


183NQ100 
(D-389 ) 


245NQ015 
(D-417) 


242NQ030 
(D-405) 


240NQ045 
(D-397) 


241NQ045 
(D-401) 


243NQ100 
(D-409) 





1) (D-xxx) Signifies the page number of the data sheet 
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225CNQ015 
(D-441) 


220CNQ030 
(D-433) 


224CNQ045 
(D-437) 


200CNQ045 
(D-421) 


201CNQ045 
(D-425) 


203CNQ100 
(D-429) 


TO - 244 


301CNQ045 
(D-445) 


303CNQ100 
( D-449) 


440CNQ030 
(D-465) 


444CNQ045 
(D-469) 


400CNQ045 
(D-453) 


401CNQ045 
(D-457) 


403CNQ100 
(D-461) 


SELECTION 





Schottky Diode 
Designer's Manual 


International 
Rectifier 


B-8 


Schottky Diode 
Designer's Manual 





SECTION C 


CROSS REFERENCE 
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IR replacement numbers indicate the nearest IR 
equivalent and, in most instances, provide the user 
with an exact replacement device, or one of greater 
current and/or voltage rating. The user must qualify 
the replacement acceptability by reviewing the 
electrical, mechanical and thermal characteristics of 
the specific devices involved. For this reason, IR 
cannot guarantee that the suggested replacement part 
will, in every instance, serve as an exact replacement, 
and, therefore, assumes no responsibility for any 
consequences in the use of the replacements. 
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Industry IR Direct IR Similar industry IR Direct IR Similar 
Part Number | Replacement| Replacement Part Number | Replacement | Replacement Pg. No. 


























































































































































| INs817,— | | tDQ03 | OSS eTaioo | | TC 
| insai8 | | 11003, | SS sraioo | | TC 
| iNssi9 | | 11DQ04_ | S53] toCTQi40_| iocTaiso | | 27 
P_1N5820__| s1Da03__| _D-65 
| inse2i | | 810003 | 65 | 12TQ035_ | -105 | 
| iNse22_ | | 81DQ04 | 6S} t0KQ04 | |S t2TQ040 =| 105 
| iNse26 | |S 20FQ035_ | 215 |} = 10KQ09, | |S BTQIOD | 7 
| ins827,_ | |S 20FQ035_ | 2s |] =toKqio =| |S TQIOO | 7 
| inse2s | 20rqo40 | | 215] 10MQo40_ | 10MQ040 | | 
| inss29 | | 0FQ035_ | 10MQo60 | 10MQ060 | | ws 
| 1Ns830, | | S0FQ035 | tomaoso | 1omao9%0 | | 1 | ae 
| inss31 | | S0FQ040 | torqo30 | 10ra03s | sf i-101_— | ae 
| 1Ns8320 | | SOHQO35 | torao3s_ | 1ora03s | | 01 e 
| 1Ns833° | |S SOHQO3S | _—O-239  fereee | ieraee- | --——— Sot 
i SO D-239 torao4s | 10Ta04s | | SON 
| 1N6095 | 1N6095___ D-227_ || 11003 | —_11DQ03 | 53 | 
| ineoos | iNeooe | | O-27 11DQ04 11DQ04 | O53 
| iN6o97_ | 1N6O97 | |S 267 11DQ05 11DQ05 
| iN6oo8 | iNeoos | | S267} 11DQ06_ || 11DQ06 | | STC 
| iNeso1 | iNe391 | | 31 11DQo9, | 11DQ09, | | 
| _iNes92_ | iNe392, | | R71} ttDQIO, | 11DQio || 

| 4vaoscTF | | CWQ03F_ | 41 11EQ03 

| 4vQ04CTF | | BCWQO4F | CD-41 11EQ04 11DQ04 

| aVQ0SCTF | | BCWQOSF | —D-45 11EQ05 - 11DQ05 
| 4vQ06CTF | | BCWQ06F_ | _—D-45 11EQ06 11DQ06 D-57 
| 4vQ0sCTF_ | | BCWQO9F | 0-49 11EQ09 11DQ09, | 61 
D-49 11EQ10 11DQ10_ | 61 
| sKQ03, | | TQOIS, | 93 11EQS03 110Q03_ | D538 
| sKao4 | | TQO4O | 83 11EQS04 11DQ04 
| sKQo9 | ~~ | __ 8sTQogo D-97 11EQS05 11DQ05 D-57 
| S5KQIO | ~~ | 8TQtoo D-97 11EQS06 11DQ06 
D-41 || 11EQSo9 11DQ09 D-61 
6CWQO04F -—_—— D-41 11EQS10 11DQ10 
6CWQO5F D-45 12CTQ030 | 12CTQ035 

eee Senor + D-45 12CTQ035 | 12CTQ035 

D-49 12CTQ040 | 12CTQ040 

| 6CWQ10F | 6CWQIO0F | | 49 12CTQ045 | 12CTQ045 | 

| 6Tqo3s_— | eTqoss | | 12TQ030__ | 12TQ035 

6TQq04¢0 | ~=~—si|s—siD-983 12TQ035 12TQ035 

6TQ045 a D-93 12TQ045 12TQ045 

6CWQO03F D-41 15CTQ035 D-135 
| 6VQ04CTF | | BCWQO4F | CD-41 15CTQO35 D-135 
ee -Seaeer D-45 15CTQ040 | 15CTQ0O40 D-135 
| evaoscTF | | BCWQO6F D-45 BST OONS —_8CTS BNB 
| 6VQOSCTF_ | |= BCWQO9F D-49 — | Ne 

| BVQ10CTF | | BCWQTOF D-49 
| eTaoseo. | eTaqoso | | 16CTQ080 D-139 
8TQ080 D-97 16CTQ100 D-139 


C-3 | 





Schottky Diode Cross Reference 


industry IR Direct IR Similar Industry IR Direct IR Similar 
Part Number | Replacement| Replacement Part Number | Replacement | Replacement 





| | 20FQ035 | 215 I} 30FQ035_ | =s0FQ035_ | | 22D 

16MQ40 20FQ040 | D-215 || 30FQ040 

18TQ030 18TQ03 | D-109 |] 30FQ045 

18TQ035 18TQ03 30VQ03F D-17 
18TQ040 18TQ04 30VQ04F D-17 
18TQ045 18TQ04 | D-109 |] 30VQ05F | 30WQO5F | 

19TQ007 19TQ01 30VQO06F 

19TQ015 19TQ01 | D-113 [{} 30VQO09F 30WQO9F 
20CTQ030 | 20CTQ035 D-143 30VQ10F 
20CTQ035 | 20CTQ03 D-143 30WQ03F 30WQ03F D-17 


20CTQ040 20CTQ040 30WQ04F 


D-143 















































|__16MQ30__| 
| temazo | | 20FQ040_ |_D-223 
| 1eTaoso_ | 1sTa03s | | 0-223 
| 1eTao3s_ | 1sTa03s | aS 
| isTQo4o | isTQod0 | DAT 
| 18TQ045 | 18Tao4s | | 21 
| i9Taoo7_ | isTaois | | D2 
| i9Tqois | isTaqois | | 25 | 
| 20cTao30 | 20cTQ035 [| 025 | 
| 20cTqoss_| 20cTa035 | | DAT 
a a 
30WQ05F 
| 20FQ030 | 20FQ035 | | 215 SOWQO6F | 21 | 
| 20FQ035__ | 20FQ035 | | 30WQ09F | 25 
30WQ10F | D268 
31DQ03 | 065 
31DQ04 | 065 
ee ea 31DQ05_ | 31DQ05_ | D-69 
| 20Tao4s =| 2oTa0ss | | 117 31DQ06 | D6 
| 21pa0s | |S 81DQ03_ | 6S 31DQ09 
eee D-65 31DQ10 31DQ10 
2ipa0s || |S 81DQOS | 3iMQ30_ | |= SOHQ035 | 239 
| 2ipa0s | | 81DQOG | C69 3ima4o_ | | SOHQO40 | 239 
| 21pao9 | | 81DQ09_ | -73 32CTQ030 |_D-159 | 
| 2ipaio, | | 81DQIO, =| 73 | D-201 | 
| 2iFQo30 | 2i1FQq03s | | S219 aocpao3s | 40cpa03s | | 201 
| 21rQo3s | 2iFaqo3s | |= i-219 {| 40cDaQo40 | 4ocpao4o | | 201 
| 2iFQo4o_ | 2iFQo40 | | 219 I] 40cDQo45 | 4ocpao4s | | 201 
D-219 || 40CPQ035_| 40cpa03s | | 187 
| 25CTQ030 | 25cTaq03s | | 147] 40CPQ040 | 40cPQo40 | | 187 
2scTq035_ | | 147 40cPao4s | 4ocpac4s | | 187 
25CTQ040 = D-147 4ocpqoso | 40cPpaoso | § ——i||_s«OD»-191':—C*" 
D-147_ || 40CPQo6o_| 40cPpaqoeo | | 191 
socpaoss | | CD-A71 ee 
30CPQ0d0 | | AT D195 | 
| 30cPQ045 | socpanss | | -t71_ st, 4ima3o, | | SOHQO35_ | D239 
| 30cPQ050 | 30cPpaQ0so | | C175 | 50HQ040 | D-239 
| 30cPQ060 | s0cpaqcso | | CO-175 50HQ030__| _50HQ035 |__D-239 | 
| 30cPao80 | s0cpaqoso | | -179 J} SOHQ035_ | S0HQ035 | D-239 | 
| 30CPQi00 | s0cPQqi00 | | C-179 SOHQ040 | SOHQ040 | | 239 
| 3ocpaiso | socpaiso | | _—_(-183 50HQ045 Sorbet | ___}_B 
| 30cTQ030_| s0cTao3s | | -151_ |] 50SQ060 D-77 
| gocTaoss | soctaoss | | COD-51 50SQ080__| _50SQ080 
| 30CTQ040 | socTaoso | |S s0sqos0 | sosQqi00 | 
D-151 s0sQi00 | sosaqi0o | 
D-155 50VQ03F D-29 
| socTao6o | soctaoso | |= -155, fT sovaoaF | | SOWQO4F 
D-223 





C-4 


Schottky Diode Cross Reference 





























Industry IR Direct IR Similar Industry IR Direct IR Similar 
Fsova0er | ——=—=~=«d;S~SC«SOWQOGF_ ee See ae 
;sovaosr_|——*(| _sowaoer_| 037 || 7sHQo30 | 7sHaoss | —=«|~—~=iO-2s | 
[sovator | ———=«|~_~«SOWQIOF P7sHQ03s | 7sHQ0ss | —Ss=«d;~=SCi SY 
| SOWQO3F eee ae 75HQ040 | | RS 
SOWQ04F_ | SOWQO04F 
| SOWQ0SF aa B0CNQ035  SeeNecee |_| Beet 
SOWQ0eF | B0CNQ040 
| SOWQ09F | BOCNQ045 | B80CNQ045 | | 297 
| sowQior | sowaQioF | gosaoso_| sosaqoss_ | | BT 
| SiHQ030_ | S1HQ035 | gosqoss | s0sao3s_ | | SB 
| SIHQ035 | S51HQ035 | gosaqodo | sosaqo4ao | | 
| SiHQ040 | SiHQ040 | gosqoss | sosams | |B 
| SiHQ045 | SiHQ045 | | 81CNQ035_| 8iCNQ035 | | O-301_ 
| S5SHQ015 | 55HQ030__ B1CNQ040_ | 8iCNQ040 | | 801 
| 58HQ020__| 55HQ030_| B1CNQ045_| 8iCNQ045 | | 801 
| S5HQ025 | SSHQ030 | 82CNQ025_| 82CNQ030 p= = | B88 
| 55HQO030 | 82CNQ030 | 82CNQ030 | D305 | 
60CDQ030 83CNQ060 oe el eee 
60CDQ035 83CNQ080 | 0-309 
60CDQ040 83CNQ100 | 83CNQi00 | | 809 
60CDQ04 84CNQ035 | 84CNQ035 | | D313 | 
60CMQ035 84CNQ040 | D313 
60CMQ040 84CNQ045 | 84CNQ045 | D313 | 
60CMQ045 85CNQ007_ | 85CNQ01 | D317 | 


D-317 
D 


85CNQ015 -317 


85HQ030 
85HQ035 
85HQ040 
85HQ045 
90SQ030 
90SQ035 
90SQ040 
90SQ045 D-85 
95HQ015 D-263 


60CNQ035 | 60CNQ035 lis eee ef 
| 95sQ0is | |S 
aie, 


60CNQ040 
6O0CNQ045 
60HQ060 
60HQ080 
60HQ090 
60HQ100 
61CMQ035 
61CMQ040 
61CMQ045 
61CNQ035 
61CNQ040 
61CNQ045 
eens 
6iMQ40 | ~~ | ___50HQ040 


120NQ035 
120NQ040 120NQ040 
120NQ045 120NQ045 


-357 


D 
D 








62CMQ025_| 152CMQ030 | 121NQ040 
| 62CMQo30_| 152CMQ030| | 121NQ045 
62CNQ030 | 122NQ030_| 122NQ030_| | 0-361 | 
| 62CNQ030 | 62CNQ030 [ 123NQ080 
| 63CMQ060_| 153CMQ080[ | D365 | 
153CMQ080 | 124NQ035_| 124NQ035 _ | D369 _ | 
153CMQ100 | 124NQ040 
| 63CNQ060 | 63CNQ080 | | _0-369_| 
| 63CNQ080_| 63CNQ080 | 125NQ015 
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Industry IR Direct IR Similar Industry IR Direct IR Similar 
Part Number | Replacement! Replacement Part Number ; Replacement ; Replacement 



























| 150CMQ035 | 150CMQ035 | | S321 243NQ080 | 243NQ080 | | -A09 
150CMQ040 || = -321 I] 2a3NQ100 | 243NQ100 | | S409 
| 150CMQ045 | 150cMQ045 | |S -821 I] 2aaNQoas | 24anqo3s | | 413 
151CMQ035 | | S825 |] 24aNQO40 | 24aNQ040 | | 413 
| 151CMQ040 | 151CMQ040/ | 325 4aNQ04s | 24anqo4s | | 413 
| 151CMQ045 | 151CMQ045| |= -825 |] 245NQOIS | 245NQOI5 | | 417 
Ss BO1CNQ035_| 301CNQ035 || 
| 153CMQ080 | 153CMQ080 | BO1CNQ040 | 301CNQ040 | | 445 
| 153CMQ100 | 153CMQ100 | BO1CNQ045 | 301CNQ045 | |S -445 
| 160CMQ035 | 160CMQ035 | 303CNQ080 | 303CNQ080 | | SAD 
|_160CMQ040 | 160CMQ040 | | 303CNQ100 | s0sCNQi00 | | AD 
| 160CMQ045 | 160CMQ045 | | 400CNQ035 | 400CNG035 | | 453 
| 161CMQ035 | 161CMQ035 | 400CNQ040 | | S45 
| 161CMQ040 | 161CMQ040/ 400CNQ045 | |i 
| 161CMQ045 | 161CMQ045 | | 401CNQ035 | 401CNQ035 | | A57 
| 162CMQ030 | 162CMQ030 | | 401CNQ040 | 401CNQO40 | | A57 
| 163CMQ080 | 163CMQ080| | 401CNQ045 | 401CNQ045 | | 457 
| 163CMQ100 | 163CMQ100 | | 403CNQ080 | 403CNQ080 | |S 
| 180NQo35_| 180NQ035 | | 403CNQ100 | 403CNQi00 | |G 
| 180NQo40_| 180NQ040 | 440CNQ025 | 440CNQ030 | | OA65 
ee 440CNQ030 | 440CNQ030 | | S465 
| 181NQo35_| 181NQ035 | | eres | sameness | Ba 
444CNQ045 | 444CNQ045 | | S469 
BYV10-30 | 110003, | | 
| 183NQo80_| 183NQ080 | | Byvio4o | 11DQ04 | | 
| 183NQ100_| 183NQ100 | | BYvio6o | 110006 | | ST 
| 185NQ015 | 185NQ015 | | ByYvia3s | 12cTQ035 | | 131 
| 200CNQ035_| 200CNG035 | | Byvi8-40A | 12CTQo4o | | OST 
| 200CNQ040 | 200CNQ040| Te 
| 200CNQ045_| 200CNQ045 | 
| 201CNQ035 | 201CNQ035 | | Byvi9-40A | 10TQ0<0 | | 0 
| 201CNQ040 | 201CNQ040 | BYV19-45 Ee 
| 201CNQ045 | 201CNQ045 | ||__BYv20-35 | D215 
| 203CNQ080 | 203CNQ080 | | Byv20-40A | 20FQ040 | | S215 
| 203CNQ100 | 203CNQ100 | | BYv20-45 | 20FQ04s | | 2S 
Ne | een | | Byv2i-35 | 20FQ035 | | O25 
| Byv21-40A | 20FQo40 | |S 
224CNQ040 | 224cNQ040| | 487 BYv2i-45 | 20FQ045 | | 25 
224CNQ045 | Byvss35 | 20cTao3s | | -148 
225CNQ015 i a a | BYV33-40A_| 20cTQo4o | | 143 
240naqoss | | S897 BYva3-45 | 20cTaoas | | 143 
| 240NQo4o | 240nco4o | | = 307 || BYvas-35 | 2scTaqoss | | 147 
| 240NQ045 | 240NQ045 | | 397 {| BYva3-40A | 2scTQoao | | 47 
penabes Bares _|__{_O-4gt_ | Byv43-45 | 25cTaoas | | 47 
| 241NQ040 | 24iNQo40 | | 401 sByv73-35_ | socpaoss | | 71 
241NQ045 | | 401 BYV73-40A_| gocpQo4o | | DTT 
|_242NQ030_[ 242NQ030 | 0-405 gocpao4s | 71 
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recTaoss || D-ta1_ || oPtzo1es | | 201CNQ0s5 | D425 
facTaoao | ——~«|ptst_I|_cpTaooss | ——~SC*dCCNQOgs | Daas 
racTaoss || ST D-445 
gorqoas | SiS D-445 
BYV120-40 20FQ040 D-215 CPT30050 303CNQ080 D-449 
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400CNQ035 D-453 
OOCNQO04 


BYV120-45 | 30FQ045 
BYV121-35 | 20FQ035 
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BYV121-40 CPT4004 D-453 
BYV121-45 | D-215 || CPT40050 0 D-461 
BYV133-35 | 20CTQ035 D-143 CPT40135 400CNQ035 D-453 

20CTQ040 D-143 EA20QS03-F | 30WQO03F 

EA20QS04-F | 30WQO04F D-17 

EA20QS05-F | 30WQO5F 

30CTQ040 EA20QS06-F | 30WQO6F 

30CTQ04 EA20QS09-F | 30WQO9F 

15CTQ035 EA20QS10-F | 30WQ10F 

15CTQ040 D-135 EA30QS03-F 50WQ03F 

15CTQ035 EA30QS04-F 50WQ04 
C10P04Q 15CTQ040 D-135 EA30QS05-F 50WQ05 

16CTQ100 D-139 EA30QS06-F 

16CTQ100 EA30QS09-F 50WQO09F D-37 
C16P03Q 30CPQ035 EA30QS10-F D-37 


6CWQ03 D-4 
6CWQ04 


6CWQ05 


EA40QC03-F 
EA40QC04-F 
EA40QC05-F 
EA40QC06-F 
EA40QC09-F 
EA40QC10-F 
EA60QC03-F 
EA60QC04-F 
EA60QC05-F 
EA60QC06-F 
EA60QC09-F 


C16P04 OCPQ040 
OCPQ050 
OCPQ060 
OCPQ100 
OCPQ100 D-179 
30CPQ035 D-171 
30CPQ040 D-171 
OCPQ050 D-175 
OCPQ060 D-175 
30CPQ100 D-179 
30CPQ100 D-179 
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C30P03 30CPQ035 D-171 EAG0QC10-F | 6CWQ10F 

C30P04 30CPQ040 D-171 EC10QS0 10MQ040 

C30P05 30CPQ050 D-175 EC10QS04 10MQ040 

C30P06Q | 30CPQ060 D-175 EC10QS0 10MQ060 D 
30CPQ100 D-179 EC10QS06 10MQ060 D-7 
30CPQ100 D-179 EC10QS09 10MQ090 
200CNQ035 D-421 EC15QS03 15MQ040 
200CNQ040 D-421 EC15QS04 15MQ04 

CPT12045 200CNQ045 D-421 20CTQ03 

CPT12050 03CNQ080 D-429 
200CNQ035 D-421 30CPQ03 D-171 
200CNQ040 D-421 30CPQ040 D-171 
200CNQ045 D-421 30CPQ050 D-175 
203CNQ080 D-429 30CPQ060 D-175 
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Industry IR Direct IR Similar Industry eee ae ell ere | 
pert Nomber [Replecoreet| Replacement |_P3.No._ 
| Fstso4a0 | = (ssf 40CPQO40 | =-187_ |] ~=MBRI90_ =| #110009 | = ss | CT 
| Fstsoso | =| 40CPQ050 | D-i91_ | MBBS}. SIR R08 Be 
| Fsteoss | =|: 150CMQo35 | 0-321 || MBR320P_ | sss |S 31DQ03_— | 65 
| Fsteoao | =|: 150CMQo40 | D321 || MBR330 | 31D003 | =| iS 
| Fsteoas | =| 150CMQo45 | D-321 || MBR330P_ | 31DQ03 | = ss | SSC 
| Fsteoso | ss |_-1s3CMQo8o | 0-333 || MBR340 | 31DQ04 | = | D5 
| Fstso3ss | | 80CNQO35 | MBRs40P_ [| 31DQ04 | |S 
| Fstsoao |  ——|_-80CNQo4o | D207 |] MBR350 | 310008 | =| D6 | 
| Fstsoas | = |_-80CNQo4s | D-207 |] MBR360_ | 31DQ06 | =| D6 | 
| Fstgoso | =| 83CNQo80_ | D-309 || MBR370 | =| 31DQ09 | 73 
| FsTsi30 | | 82CNQO30 | D-305 |{ MBR380 | | 31DQ09 | D73 
| FsTsi35 | =| 80CNQ035 | D-207_ |{ MBR390 | 31D009 | = = | i-73 
| FSTi0030 | =| 162CMQ030 | _D-345 
| FSTio03s | =| 161CMQ035 | D341 
| FSTi0i30 | =| 152CMQ030 | 0-329 | D-123, D-101 
| FSTI0135 | | 151CMQ035 | D-325 D-123, D-101 
| FSTizo30 | =| 162CMQ030 | D-345 || MBRI050 | = || sTaqoso. | 97 
| FStTi2035 | | 161CMQ035 | 0-341 |{ MBRi060 | sTaQoso | = | D7 | 
| Fstieo3s | | 160CMQ035 | —D-337_| eee oes [oo | RS 
| FstTieo4o | =| 160CMQ040 
| FsTieoas | | 160CMQ045 | D-337_ |] MBRI090 | sTaQi00 | =| D7 
| Fstieoso | | 163CMQo80 | 0-349 |] MBRI100 | 11DQ1i0 | ~~ || 61 
| FsvTi7i35_ | | 160CMQ035 | D-337__ |} MBR1535CT | MBR1535CT | 12CTQ035__| D-163, D-131 
| FstTi7i40 [| | 160CMQ040 | 0-337 |] MBR1545CT | MBRI545CT | 12CTQ045 | D-163, D-131| 
| FSTI7145 | | 160CMQ045 | | MBRiss0cT | iecTqoso | | 139 
| FSTI7150 | | 163CMQ080 _| | MBRi560CT | 16CTQ0s0 | | 
| FSTI9035_ | | 160CMQ035 | 
| FST19040 | | 160CMQo40 | 18TQ045 
| Fsti9045 | | 160CMQ045 | MBR2035CT 
| FSTi9050 | | 163CMQ080 MBR2045CT 
| FST2035 | | 200CNQ035 | MBR2060CT | 30cTQ060 | | 151 
fase | ——} Bpeneoto _ MBR2070CT | i6CTQ080 | | 
| FST20045 | | 200CNQ045 MBR2080CT 
| Fst2o0s0 | | 203CNQO80 _ ee ee ae 
| FST30035_ | | 801 CNQO35_ MBR2535CT 
| FsT30040 | | 301CNQO40 | MBR2545CT 
| Fst30045 | | 301CNQ045 |MBR2s30CTL | | 32CTQO3O | D-159 | 
| Fst30050_ | | 303CNQ080 |MBR2535CTL || 25CTQO3S | D147 
-iteroso || 1908 Persea [| sara} aes 

MBR040 11DQ04 MBR3520 | 30FQ035 | D-223 | 
| MBRIiSP | | 11DQ03_ | i583 ee 
| MBRI20P | | = 11DQ03 | _~——OD-53 D-223 
| MBRISOP | 11DQ03, | |S | 58HQ030_ | _~—D-247 
| MBRi40P_ | 110004 | | 53] MBReOZOL | | SSHQO30_ | D-247 
| MBRISO | 11DQ05 | | 57st MBReOZSL | |S SSHQO3O | ~ D-247 | 
ee eee ee | MBReO3sOL | S55HQ030 | =| O-247 

MBRI70_ | =| 11DQ09 || = -61_—s | MBReO35 | 75HQ035 | | C-255 
_ MBRi80 | DQO9 | 0-61 | MBR6045 | 75HQO4S || O-255 
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MBR6535_ | 75HQ035 | 1DQ05 | OT 






























































[sto | 14Da0s | SSSCSC*dYSCi 
[sao | stpa0a | SSSC*~‘YC‘i 
/—wsa05__| 31005 [p69 
MBR7545 MBR7545 75HQ045 D-275, D-255 MS306 31DQ06 D-69 
[wereoss | | ~«SHQ035 ese | anes [ber 
[maReoas | ——«|sasHo4s oo -eosaoss | Det 
—} s0sa080 [0-77 
40CDQ045 p—wssos | SSS*dYSCS0SQ08O | 77 
30CPQ035 p—wseas | SSS~*d(Casoas | et 
p-199,0-171|| _Mseao|_——~(|~agsqoo | be! | ummm 
PwersosopT | _——=—=«|~ S0GPQ050 Msio03 | foTa0ss | =| ~—=ton_ | ‘(iia 
PMBRso60PT |__| ~_S0CPQ060_ msio0a | 1oTQ040 | ——+| bor | fame 
PwereoasPT | ——_~+|~40CPQ035_ bce 
PMBRaoasPT [| —~=«;=«OCPQO4S 8Ta080 
Pmeraoaswr | 40cpacas | D-109 
PMaraosopT | _——=«|~ 40CPQO5O /—sieas | teTaoas | ——*(|~_D-t09_—| 
CweRao6opT |__| 40CPQ060 [Pevr7as | erooss | SSC*«d Ci 
TMaRio100 | eTai0o | [peyr740 | eTaoo | SS*| Ct 
rmeRiz03scT |=“ OTCNQOGS PBYR745 | eTa0ss | Sst 
rMBRIZ045CT | __———~+|201CNGo4s | PBYR1095 | _10TQ035 
PMBRI6035CT | ___—_—_—~(|_160CMQ035_ PBYR1040 | _10TQ040 
PMBRicoasct | __—_—_—~|_160CMQ045 | 10TQ045 
rweeveneoc || teacaceeo 1SCTQ03S 
iscTaogo | SS*d|(SCi AS 
(ae ee 
IMBRZ0025CTL| ___—_—~+|-~220CNQ030 | _D-433 - D409 
[MBR20030CTL| __—_—~|_-220CNQ030 | [payrie40 | teTaogo [+i ~—~-too_— 
/MBR20035CT | _——~—~«;~BO1CNQO35 _ pormiees {verags [Yoon 
PMBR20045CT | ____—_—‘|_201CNQO45 sre 
MBR20050CT |___——~—+(|_203CNQ080 mecrane | fs 
-MBR20060CT |__| 203CNQ080 D-143 
0-167, 0-199 ois | 
D-167, D-139 past 
(EC 
MBR30045CT |__| -S0iCNQ045 | _D-4a6 gocpacss | —=S~S=«di~SCiTA_—| 
a 
MBRa0060CT |___—_—~+| ~s03CNQ080 | _D.449_ 30CPQ045 
o_o 
a ee “s01CNao40 | D445 
[—meRp3s0 | ——~*|_sowaosF_| p21 || PBYRaooascT| _——_—+(| sorcNaoas |__D-aas_| 
[merp36o_| | sowaocF_| p21 _|[PBYRacosscT| ___—_—+(| -4o1cNaoas | __D-457_| 
fieroenct [eewome [| pat ll pewnensocr| | antcacoe 
PBYRAO045CT| ____|_401CNQ04s 
TprDesocT | ecwaosF | ———+(| ps || PHBRiess | veracgs | | —=«+|~_—~D-t09_| 
[MBRDesocT | 6cWaceF | _~—~| ~—o4s__|| PHBRie40 | 1eTa040 | —+(| _D-109_ 
[sie | 11Da0a_| | bs3 || PHBRie4s | 1eTaoas | | D-109_| 
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[seo] ~~S«dY:~SCsttboes | bea |f spreoas | <0cpaos | — 
-—see00 | oes “fos ee ee ee 
[—seiz0 [SSD ss [sos —SSSCS~S Siar 
[—~se10 | tipaos | S~*~wSC<i Psat | SCC 
a a | a 
[—seis0 | 1ipa0s_ [SSC~d~Cié aocpa0ss || ~SCtOT 
a a 
[~se190 | t1pa09 | SSS~YSCi td ssas | 7sHooss | |S 
[sexo | —S*d|~Ssaes [6s || usbess_|eraogs | SSC*dCSCi 
[~sea30 [| —SS*dYCS tos [6s || usbessc | izcTacas | SSSC*dYSCit A 
-—~seao | —S*dYC to /~uspe4o | eTaos0 | SSC*dPSCi 
[sesso | —SS*dY Sto /uspe40c | yzcTaoa | —SSC*d Ci 
ee [usps | eras | SC«dLCi 
Se PUspeasc | izcTooas | «|S 
[—seseo | —S*dt~Ci SOS usb735__| foracss | —=«d| =i to 
[—sesa0 | ——S—=*dt~—=ios03s usp7asc_| 2ocTaoss | _—~—S=«dt~SCita 
[sasao__ [| 8080040 [—usp740 | toTa0a0 | SSS*YSCt OT _ 
[sesso {| ———*i| ~_s0sa080 /~usp7a0c | goctaoao | SC*dYCia 
[sesso [~*~ sosaoeo roraoas | SS*dY tO 
[—seso0 | ——*+|~s0sai00 | —usp7asc_| ocTaoss | SSS=d SCA 
[—ssi100 | —S*dYttD tO -uspess | 12Ta035_ | S=*dY~SCé 0 
/—sasio0[—~«| taro /uspe40 | 12Ta040 | SSSS*d Ci 05 
[—sast00 | sosavoo | /—uspeas[12Ta0as | SC*Y Ci 
[—saisso_| eTaoss | ~~~ ~—~oes | usbeas_ | 1etaoas | ——~—=«d;~SCt 0 
fctaoss | _——~|~—~>-tai ‘|| _usbeao | teraoao | ————*«|_—D-t00 
etaoao_| ———~«|~~-s3 ‘|| uspeas | teraoss | _—_—+(| D409 
ee a 2 ee ae 
[spii030 | toracss | p—vskia_[ rzctaoa0 | SY 
[spiiosoct | iactaoss | ———~—=«d;~=Sitat || vskiao_| 11003, | SiS 
[splio40 | toraoao | ——~—~(| ~tot_|| _vskiao_| 11D00a_ | —SsS=~=~SC‘éi 
[Sptioaoct | iactaoas | __—_—=«d|Y Siti | vsktoas_|toraoas [Sid Stor 
[selioso | ——=S«;~SC« TORO -—vskioas | t0Ta0as | ———S—S*dY SS _| 
[setioco |__| eraoeo /wskisso | iNeoss | —=Ss=~dY=SCia 
PSetiesocT | vscTa0ss [| /~vskis4o|1neoss | —SSC*dY(SCi 
[sptieoct | tsctaoao | /—vsKies0 | fecTaos0 | —SC=~d;=Cié 
[-spisosopT | socracas | /vskeoas__[ 2octaoss | —S=«dY=Ci a 
a a ae 
-—ser2s35_| 20raoss | ———~«|~—~i2ts || vskeaas_| aocracas | =| —siASt 
-~sersoas_ | sorqcss [——=«|~=«i-2e3 |) vsKaaas | socTaos | «| ~—iASt_ 
[sarsoa0_| s0Faos0 | —=S=«dY~SCi 

[—seraoas_| _s0raoas | ——=S~d~C«i 

[~sareoa0_|ssHa0s0 | —SSSi;Ci aT 
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Schottky Diode 
Designer's Manual 


DATA SHEETS 


Surface Mount & Axial Lead — Data Sheets 


SURFACE 
MOUNT & 
AXIAL LEAD 


Page D-3 to D-92 





Plastic Packages — Data Sheets DATA SHEETS 

TO-220 & TO-247 (TO-3P) Page D-93 to D-200 

Hermetic Packages — Data Sheets DATA SHEETS g "2 
TO-3, DO-4, DO-5 Page D-201 to D-280 seo 


DATA SHEETS 
Page D-281 to D-352 


LOW 
PROFILE 
MODULES 


Low Profile Modules — Data Sheets 





DATA SHEETS 
HALF PAK Modules — Data Sheets Page D-353 to D-420 


HALF PAK 
MODULES 





TO-244 Modules — Data Sheets DATA SHEETS 


TQ-244 
a) 201010) sas) 


Page D-421 to D-478 





Schottky Diode 
Designer's Manual 


Data Sheets 


The power device listed in this Designer's Manual 
represent International Rectifier's most recent 
Schottky diode line. The data presented in this 
manual supersedes all previous specifications. 


International 
Rectifier 


D-2 


PD-2.284 


International 
[zeR|Rectifier 10MQ040 


SCHOTTKY RECTIFIER 1.1 Amp 





Major Ratings and Characteristics Description/Features 
The 10MQ040 surface mount Schottky rectifier has been 
designed for applications requiring low forward drop and very 
small foot prints on PC boards. Typical applications are in disk 







drives, switching power supplies, converters, free-wheeling 


| diodes, battery charging, and reverse battery protection. 


Rectangular 
waveform 


Vew | 


V @ 1.1Apk, T =125°C 


F(AV) 


¢ Small foot print, surface mountable 
e Low forward voltage drop 
¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


4.7 (0.185) 


CASE STYLE AND DIMENSIONS cee 


2.25 (0.089) 
aa §.5 (0.217 
1.85 (0.073) an 290.110 


2.4 (0.094) 
0.200 (0.008) 


0.100 (0.004) 
2.25 (0.089) 


1,85 (0.073) 


E oom) L 1.60 (0.063) 1.7 (0.067) 
MIN. 1-3 (0.051) 


1.20 (0.047) 
(2 PLCS.) 1.3 (0.051) 


0.9 (0.035) 
4.7 (0.185) ee 4.2 (0.165) 


4.3 (0.169) 2.8 (0.110) ces | ) Povarity 
L- 2.4 (0.094) ++ > HY (0.079) sa. (@ PART NUMBER 
TYP. 


(3) RECOMMENDED FOOT PRINT FOR | 


SOLDER AREA ON PC BOARD. 


Outline D - 64 


Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-473 
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10MQ040 


Voltage Ratings 


10MQ040 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 

















Absolute Maximum Ratings 


Parameters 


le AV) Max. Average Forward Current 


*See Fig. 5 
lesy Max. Peak One Cycle Non-Repetitive 


50% duty cycle @ T., = 92°C, rectangular waveform 


Gi OnPC board 3mm. x 3mm. island 









5us Sine or 3ys Rect. pulse Following any rated 
load condition and 


Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse [with rated V,.,, applied 





RRM 





Electrical Specifications 












Conditions 
Lv @ 1.1A T= 95°C 
0.71 
0.67 | 
= (9) 

ee V, ™ rated V., 

T, = 125°C 
V, = 10V,., T, = 25°C, test signal = 1Mhz 
| nH Measured lead to lead 5mm from package body 


Parameters 





V.,, Max. Forward Voltage Drop (1) 


* See Fig. 1 


FM 





laq Max. Reverse Leakage Current (1) 
* See Fig. 2 

L, Typical Series Inductance 

(1) Pulse Width < 300ps, Duty Cycle < 2% 





Thermal-Mechanical Specifications 


Parameters 


T, Max. Junction Temperature Range 
Hi - Max. Storage Temperature Range 
Pia ; 


Max. Thermal Resistance Junction 
to Ambient 


wt Approximate Weight 0.07(0.026)| g (02.) 


Case Style 












O 


Units| Conditions 
| re 


” 






— 
© 
= 
° 
EG 


10MQ040 





HNL 


TRS 
HEL 


QW37 WIXY 


8 INNOW 
JOVAYNS 





1A 
ie ee ee 


Reverse Voltage - V, (V) 
Fig. 2- Typical Peak Reverse Current 
Vs. Reverse Voltage 


|| | 

* 

oS 
a: 





(y) 3] - uauns premio snoeuejueEysu| 





Reverse Voltage - Va (V) 


Forward Voltage Drop - Vem (V) 


Typical Junction Capacitance 
Vs. Reverse Voltage 


Fig.3 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 





jueund peyey jsureBy % 


Ambient Temperature - (°C) 


Fig. 4- Maximum % Against Rated Current Vs. Ambient Temperature 
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10MQ040 | : 





Lead Temperature - (°C) 


Forward Power Dissipation - (W) 





0 2 4 6 8 1 0 2 4 6 8 1 
Average Rectified Forward Current - (A) Average Rectified Forward Current - (A) 
Fig. 5- Maximum Average Forward Current Fig. 6- Maximum Average Forward Dissipation 
Vs. Allowable Lead Temperature Vs. Average Forward Current 


Peak Surge Forward Current - (A) 





Pulse Duration -t p (sec) 


Fig. 7 - Maximum Peak Surge Forward Current Vs. Pulse Duration 
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PD-2.285 


International 
[toR|Rectifier 10MQ060 


SCHOTTKY RECTIFIER 0.77 Amp 





Major Ratings and Characteristics Description/Features 


The 10MQ060 surface mount Schottky rectifier has been 
Characteristics 10MQ060 0 | Units. 


designed for applications requiring low forward drop and very 
small foot prints on PC boards. Typical applications are in disk 
I AV) Rectangular 
waveform 


aus drives, switching power supplies, converters, free-wheeling 
Vow | 
ae 












¢ Small foot print, surface mountable 
¢ Low forward voltage drop 
* High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


< 


> 






diodes, battery charging, and reverse battery protection. 
Ve  @0.77Apk,T = 125°C 


4.7 (0.185) 


CASE STYLE AND DIMENSIONS oe 


2.25 (0.089) | 
1.85 (0.073) 55(0.27) | seo 


5 0 (0.197) 2.4 (0.094) 
0.200 (0.008) 


0.100 (0.004) 
2.25 (0.089) 


[Lc (0. | ideas | ! late, 
1.20 (0.047) 1.3 (0.051) 


a __ 1.3.0.051) 
~~ 9.910.035) 


4.7 (0.185) 42 (0.165) 
4.3 (0.169) sei a "40 0.157) 400.57) @ Powarity 


2A (0.094) ch. - Fp (0.079) Sa. @ Part NUMBER 


(3) RECOMMENDED FOOT PRINT FOR 
SOLDER AREA ON PC BOARD. 


Outline D - 64 


Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-473 
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10MQ060 





Voltage Ratings 


10MQ060 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


Parameters 


l FIAV) Max. Average Forward Current 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive 40 A 
Surge Current *See Fig. 7 | 10 


Electrical Specifications 


Parameters 


V Max. Forward Voltage Drop (1) 
* See Fig. 1 

















50% duty cycle @ T., = 110°C, rectangular waveform 
OnPC board 3mm. x3mm. island 


5us Sine or 3ys Rect. pulse Following any rated 
load condition and 
10ms Sine or 6ms Rect. pulse |with rated V,...., applied 














FM 


fe 


[Units 
| 
1. 
| 072 | V |@ 154A | 
| ma |T, 
| mA IT, 
| PF 
| nH | 







lay Max. Reverse Leakage Current (1) | 
* See Fig. 2 
C, Typical Junction Capacitance 


L; Typical Series Inductance 


(1) Pulse Width < 300ps, Duty Cycle < 2% 







T,= 25°C 
Ty 
A |T,= 25° 
| tf mA [Te 25°] yas 
Vp @ 10V,,, T, = 25°C, test signal = 1Mhz 


Measured lead to lead 5mm from package body 







Thermal-Mechanical Specifications 


Parameters 


T, | Max. Junction Temperature Range }-40t0125] °C | 

Tug Max.StorageTemperatureRange }-40t0125] °C | 
R 

thJA 


Max. Thermal Resistance Junction a °C/W | DC operation 


to Ambient 


wt Approximate Weight 0.07(0.026)| g (02.) 
Case Style 










1OMQ060 


Ova WIxv 
8 LNNOW 
JOVIUNS 


INT ATT 





30 
Reverse Voltage - Vp, (V) 


Fig. 2- Typical Peak Reverse Current 
Vs. Peak Reverse Voltage 


(yu) 4) - weung esieney (4d) +5 - eourypedeg uopounr 


HTT NT UTE TTT 
HTT INN Hg et TE | 
HN | 
WT TNE Ot 
HLT | | UPS Pe | 
HUAN ST. 





(y) 4) - yuan premso4 snoouequelsu} 





Reverse Voltage - Vp (Vv) 


Forward en Drop - ee (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 


Fig. 1- Maximum Forward Voltage Drop Characteristics 





yaUND peyey ysureBy % 


Ambient Temperature - (C) 
Fig. 4-Maximum % Against Rated Current Vs. Ambient Temperature 
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10MQ060 


Lead Temperature - (CC) 
Forward Power Dissipation - (W) 





0 2 4 6 8 
Average Rectified Forward Current - (A) Average Rectified Forward Current - (A) 
Fig. 5- Maximum Average Forward Current | Fig. 6- Maximum Average Dissipation 
Vs. Allowable Lead Temperature Vs. Average Forward Current 


ee mane 
ARE EEE 


Peak Surge Forward Current - (A) 





Pulse Duration - (sec) 


Fig. 7- Maximum Peak Surge Forward Current Vs. Pulse Duration 
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PD-2.286 


International 
izeR|Rectifier 10MQ090 


SCHOTTKY RECTIFIER 0.77 Amp 





Major Ratings and Characteristics Description/Features 

The 10MQO090 surface mount Schottky rectifier has been 
designed for applications requiring low forward drop and very 
small foot prints on PC boards. Typical applications are in disk 
drives, switching power supplies, converters, free-wheeling 
diodes, battery charging, and reverse battery protection. 






Characteristics 10MQ090 


levav) Rectangular = 
waveform 

i rE ee Ee 
im oomswe | eT A 
Pe eomarvar| oe 
Fy ceinévmeh ton 






¢ Small foot print, surface mountable 
¢ Low forward voltage drop 
¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


> 





CASE STYLE AND DIMENSIONS saa a CATHODE sine 


2.25 (0.089) 
1.85 (0.073) 5.5 (0.217) 2.8 (0.110) 


5.0 (0.197) 2.4 (0.094) 
— 0.200 (0.008) 


0.100 (0.004) 
2.25 (0.089) 
1.85 (0.073) 


E non] L 1.60 (0.063) a 1.7 (0.067) 
MIN. 1.20 (0.047) 


1.3 (0.051) 
(2 PLCS.) sae 
=" 9.9 (0.035) 
4.7 (0.185) 4.2 (0.165) 
[* (0.157) ~| 


Ae OHIe) 2.8 (0.110) @ Powariry 
NL 2.4 (0.094) ++ = AH ware so @) PART NUMBER 


(3) RECOMMENDED FOOT PRINT FOR 
SOLDER AREA ON PC BOARD. 


Outline D - 64 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-473 
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10MQ090 





Voltage Ratings 


10MaQ090 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 













Absolute Maximum Ratings 


10MQ 
ley AV) Max. Average Forward Current 0.77 
*See Fig. 5 
i 


rsq Max. Peak One Cycle Non-Repetitive 


Surge Current * See Fig. 7 | 10 





Conditions 


50% duty cycle @ T., = 110°C, rectangular waveform 
On PC board 3mm. x3mm. island 


5us Sine or 3ys Rect. pulse Following any rated 
- load condition and 
10ms Sine or 6ms Rect. pulse [with rated V___.,, applied 








Electrical Specifications 


10MQ Conditions 


* See Fig. 1 | 096 | Vv |@ 154A | 
Toss |v le om | 7 suse 


T,= 25°C 
T, 
lay Max. Reverse Leakage Current (1) St | mA T,= 25°C V,, = rated V,, 
* See Fig. 2 | 5.0 | mA | et coi 















FM 






C, Typical Junction Capacitance 
L; Typical Series Inductance 


(1) Pulse Width < 300ps, Duty Cycle < 2% 








Thermal-Mechanical Specifications 








T, _MaxdunctionTemperatureRenge |~4010125] | 
GPT esses el noel co cs ea NIA 


Ria Max. Thermal Resistance Junction °C/W | DC operation 
to Ambient 


v_ Anproximaie Weigh orem sey] 
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1OMQO090 





QV31 WWIXY 
® INNO 


JOVAYNS 


INNO: 
HEN 


Reverse Voltage - en (Vv) 
Fig. 2- Typical Peak Reverse Current 
Vs. Peak Reverse Voltage 


(4d) +5 - eoueyoeded uonounr 





(y) 4) - uaung premio, snoeuejue;su| 





Reverse Voltage - Vp (V) 


Forward Voltage Drop - — (V) 


Fig. 3- Typical Junction Capacitance 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 


Vs. Reverse Voltage 





JUGLND peyey ysuleBy % 


00 110 120 130 


Ambient Temperature - (°C) 


Fig. 4- Maximum % Against Rated Current Vs. Ambient Temperature 
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romc090 





c 
e s 
8 3 
i 
: 
é 
3 E 
2 
tg 
0 2 4 6 8 0 2 4 6 8 1 
Average Rectified Forward Current - (A) Average Rectified Forward Current -(A) 
Fig. 5- Maximum Average Forward Current Fig. 6- Maximum Average Dissipation 
Vs. Allowable Lead Temperature Vs. Average Forward Current 


Peak Surge Forward Current - (A) 





Pulse Duration - (sec) 


Fig. 7 - Maximum Peak Surge Forward Current Vs. Pulse Duration 
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PD-2.292 


International 
Rectifier 15MQ040 


SCHOTTKY RECTIFIER 1.5 Amp 





Major Ratings and Characteristics Description/Features 


The 15MQ040 is a 1.5A Schottky rectifier and is designed to 
be used for low-power applications where a reverse voltage of 
40 volts is ancountered and surface mounting is required. 


levayy @ 180° Rectangular Applications 


e Switching power supplies 
e Meter protection 


e Reverse protection for power input to PC board circuits 
e Battery isolation and charging 

e Low threshold voltage diode 
e Free-wheeling or by-pass diode 

+ Low voltage clamp 


e Surface mountable 
e Extremely low forward voltage 


e Improved reverse blocking voltage capability relative 
to other Schottkys of similar size 


e Compact size 





4.7 (0.185) 


CASE STYLE AND DIMENSIONS aaa 


2.25 (0.089) ia ee 
1.85 (0.073) 50 (0.197) 2.8 (0.110) 
2.4 (0.094) 


2.25 (0.089) 
1.85 (0.073) 


E eamy| i 1.60 (0.063) i 1.7 (0.067) 
MIN. 


1.20 (0.047) 1.3 (0.051) 
(2 PLCS.) 1.3 (0.051) 
4.7 (0.185) 2 o 0.9 (0.035) 
4.3 (0.169) 2 8 0 110 a ONES) q@) POLARITY 
D4 Own a +A (arm sa (@) PART NUMBER 


(3) RECOMMENDED FOOT PRINT FOR 
SOLDER AREA ON PC BOARD. 


Outline D - 64 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-473 
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15MQ040 





Voltage Ratings | 


15MQ040 
V_ Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 







Electrical Specifications 


15MQ 


i FAV) Max. Average Output Current 180° conduction, rectangular waveform 
180° conduction, sinusoidal waveform 
legyy Max. Peak One Cycle Non-Repetitive i 
Surge Current 


| 60 | A 50Hz half cycle sine wave or 6ms rectangular pulse 
Vey Max. Peak Forward Voltage | 085 | Vv T,=25°C at rated | F(AV) 
eo. | 















60Hz half cycle sine wave or 5ms rectangular pulse 
|,  Max.dcReverse Current =25°C V.=ratedV,, 
m 


lay Max. Peak Reverse Current T,™ 125°C V,=ratedV,, 
C, Typical Junction Capacitance To=25°C §=29V,,=10V,,, 1Mhztest signal 


Thermal-Mechanical Specifications 


15MQ 
T, | Max Operating Junction Temperature 4010125] °C | 
Tag Max. Storage Temperature Range 


Riya Max. Thermal Resistance Junction °C/W 
to Ambient 









wt Approximate Weight 0.07(0.026)| g (02.) 
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International 30WQ03F 
[ter|Rectifier 30WQ04F 





SCHOTTKY RECTIFIER 3.3 Amp 
Major Ratings and Characteristics Description/Features 

The 30WQ..F surface mount Schottky rectifier has been 

Characteristics designed for applications requiring low forward drop and small 

foot prints on PC board. Typical applications are in disk drives, 

Rectangular switching power supplies, converters, free-wheeling diodes, 


'FiAV) 


battery charging, and reverse battery protection. 
¢ Popular D-PAK outline 

¢ Small foot print, surface mountable 

e Low forward voltage drop 

° High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


eo 


SURFACE 


© 
OS f 
pe bad 
= 
= 
os 
= = 
c= @ 





CASE STYLE AND DIMENSIONS erm — Soe 


6.40 (0.252) om] fom 2.38 (0.094) 
wee | 1.27 (0.050) MAX, 
MAX. 


sar 8 
6.70 (0.264) 2.38 (0.094) m8 
6.40 (0.252) MAX. Teo) 040.3 (0.012)-PE =~ 


t 
NOMINAL — __—0.30 (0.012) 
Tom. 
1.50 (0.059)—-e>] | |~<«-- 
MAX =| |~—0.58 (0.023) 
MAX. 


AS 
{ies | 
2.5 (0.10) CATHODE ANODE 
6.22 (0.245) 9 
5.98 (0.235) pee an 


D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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30WQ03F 
30WQ04F 


3 


Voltage Ratings 


20WQ03F 30WQ04F 


Absolute Maximum Ratings 


vy Max. Average Forward Current pk 50% duty cycle @ T,, = 105°C, rectangularwave form 
*See Fig.5 


Max. PeakOneCycle Non-Repetitive | 470 | ‘i 5us Sine or 3ys Rect. pulse ct ieks ttl best 
ion 

Surge Current * See Fig. 7 | 40 10ms Sine or 6ms Rect. pulse | with rated V,__.,, applied 

Electrical Specifications 


Vey Max. Forward Voltage Drop [oe |v @ 3A 
* See Fig. 1 (1) @ 6A ‘ 





























ni T, = 125 °C 





0.69 


lay Max. Reverse Leakage Current as T,= 25°C V_ =rated V 
* See Fig. 2 (1) ie i " 


C, Typical Junction Capacitance Sina = 5V,.. (test signal range 100Khz to 1Mhz) 25 °C 


| L, Typical Series Inductance Series Inductance | 6.0 | nH | ieceaed lead to lead 5mm from package body 


I orbiter Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 





Thermal-Mechanical a 


Max. scisacstavrecie Range aA 


R ¢ Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig. 4 
ne Case 


wt Approximate Weight 0.3(0.01) | g(oz. | re 
Case Style D-PAK Similar to ec niliaalSnt Ac maha 
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30WG04F 


Allowable Case Temperature - (°C) 
Average Power Loss - (Watts) 





0 5 115 225 335 4 45 5 
Average Forward Current - | F(AV) (A) Average Forward Current - le (AV) (A) 


SURFACE 


[amn) 
oS <f 

{se} 
pale 
om eee | 
ot 
ee 
io @ 


Fig. 5- Maximum Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current 





= oe —TAt Any Rated Loac Sondition — 


lan Hips 
Pst 

pS 
as 
Ben es IG 
bela 


iy .BRaY 
|| 


Non-Repetitive Surge Current - leow (A) 
Ty 
=r 





Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Maximum Non-Repetitive Surge Current 
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Forward oe Drop - Vea, (V) 





(Wo.) OFF 2 - eouepeduyy peuey, 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 


(y) 4) - ueuno premioy snoeueque}su; 
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ty, poseniilal Pulse Duration (Seconds) 
Fig. 4- Maximum Thermal Impedance Z, | Characteristics 
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International 30WQO05F 
[teR|Rectifier 30WQO06F 


SCHOTTKY RECTIFIER 3.3 Amp 





Major Ratings and Characteristics Description/Features 


The 30WQ..F surface mount Schottky rectifier has been 
Characteristics designed for applications requiring low forward drop and small 
foot prints on PC board. Typical applications are in disk drives, 
Rectangular switching power supplies, converters, free-wheeling diodes, 
battery charging, and reverse battery protection. 


¢ Popular D-PAK outline 

RRM e Small foot print, surface mountable 
e Low forward voltage drop 

¢ High frequency operation 


@ 3Apk, T 25°C ¢ Guard ring for enhanced ruggedness and long term 
reliability 


F(AV) 


waveform 


leow @ tp=5ussine 





CASE STYLE AND DIMENSIONS 6700264 =F OT 


6.40 (0.252) 1.27 (0.050) mt 
{ MAX 


0.90 (0.035) 6.22 (0.245) 


6.70 (0.264) 2.38 (0.094) i 5.98 ts 
6.40 (0.252) MAX. 28 (0 11) 0+0.3 (0.012) I-" | 


NOMINAL —__-- 0.30 (0.012) 
MIN. 


1 3 } 
0.8 (0.03) Jl z 1.50 (0.059)! | |~—— 
MAX. -- M 


jm 4.57 (0.180) AX. =| |[~+—0.58 (0.023) 
MAX 


-| 7.0 (0.28) SQ. 
6.9 (0.27) 


Ss 
[s-, | ie 
(0.10) CATHODE ANODE 
6.22 (0.245) el me 
5.98 (0.235) aoe 


SOLDERLING PAD 





D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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30WQO05F 
S0WQ0SF 
Voltage Ratings 


S0WQOSF S0WQOBF 


Absolute Maximum Ratings 


SONG. 
leg AV) Max. Average Forward Current 
*See Fig. 5 


lsu Max. PeakOneCycle Non-Repetitive 
Surge Current * See Fig. 7 




















50% duty cycle @ T.,. = 104°C, rectangular wave form 


5us Sine or 3ys Rect. pulse Following any rated 
- load condition and 
10ms Sine or 6ms Rect. pulse | with rated Vary applied 








Electrical Specifications 


Parameters 


V Max. Forward Voltage Drop 
* See Fig. 1 (1) 


lay Max. Reverse Leakage Current 
* See Fig. 2 (1) 
i. 












vO.F|Units| Conditions, 

: @ 3A 
ee 
ee 

mA Tyee ay 

7s 


V 
V 
V 
V 
| pF V,, = 5Vp,) (test signal range 100Khz to 1Mhz) 25 °C 
ai Messed anol Soma palans body —— 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 


: 


o 
~ 
° 


FM 








fo) 
o 






Thermal-Mechanical Specifications 


200. 


T,_ Mat sunton Temperate Rar Fo eeeesets taaeeeeeeal 
Ric : 


to Case 
as@onlee)f 
Simiarto TO-DE2AA 
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Fig. 2- Typical Values of Reverse Current 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 


TDL \\ 


LT 


ase. th kot tt a 
5000 oat) Gh 00 TO a ee ee eee 
SERRA Oe ee ee eee eee 


CCC 
AAT ET 


i 


Rectangular Pulse Duration (Seconds) 


NILA NINE LT LUI || 


sesaamm —] 90 ae Se PT 
C68 2 ee 08 en ns CE. See ee Eee 


(Thermal al 


\ 





(io.) OF - eouepeduyy peuey, 


10 


.001 


We 


ty, 
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Fig. 6- Forward Power Loss Characteristics 


Fig. 5-Maximum Allowable Case Temperature 
Vs. Average Forward Current 
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International 30WQO09F 
teR|Rectifier 30WQ10F 


SCHOTTKY RECTIFIER 3.3 Amp 





Major Ratings and Characteristics Description/Features 


The 30WQ..F surface mount Schottky rectifier has been 
Characteristics | s0wa.F Unite designed for applications requiring low forward drop and small 
lEvavy Rectangular 
waveform 


foot prints on PC board. Typical applications are in disk drives, 
A switching power supplies, converters, free-wheeling diodes, 
logy @ tp=Syssine 













¢ Small foot print, surface mountable 
¢ Low forward voltage drop 
* High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 







battery charging, and reverse battery protection. 
¢ Popular D-PAK outline 

V @ 3Apk, T ,=25°C 

Ce ©... 





5.35 (0 211) 


CASE STYLE AND DIMENSIONS 670 0.264 a ons of pe 28 0088 


6 40 (0.252) 
1 27 (0.050) 
MAX 


0 90 (0 035) 6 22 (0.245) 


6.70 (0.264) 2.38 (0.094) a ae 5 98 ee B 
6.40 (0.252) MAX. — PEM —« 00.3 (0012) 


NOMINAL _ ', 30 (0 012) 
Tom 
mre 150 (0.059) =! 
MAX A 


7 eae 
~ ~« 4.57 (0 180) MAX =| |~*— 0 58 (0 023) 
MAX 


—|7.0 (0.28) so = 


BASE 
Y CATHODE 
; —- 4 
{ 
| Kiudd 69(027) | 


CATHODE ANODE 
1 


f 
25,010) nae 

6.22 (0.245) ene —_ 

5.98 (0.235) - = 457 (018) 


SOLDERLING PAD 


D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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Voltage Ratings 


30WQO9F 30WQ1 OF 


Absolute Maximum Ratings 


ley AV) Max. Average Forward Current 
*See Fig. 5 
I 


rsu Max.PeakOneCycleNon-Repetiive | 210 — 
ae 























Units 
. 50% duty cycle @ T.. = 103°C, rectangular wave form 


5ys Sine or 3ys Rect. pulse Following any rated 
- load condition and 
10ms Sine or 6ms Rect. pulse jwith rated Vanm 2PPlied 






Surge Current * See Fig. 7 





Electrical Specifications 


| Parameters [SONG |Units| Conditions, 
Vey Max. Forward Voltage Drop ee 
* Soe Fig. 1 m | 103 | v [esa | ° 
Sefetes |e 
| 08s | v |@ea | * 
be eeret [etme fre] Yermte 
* See Fig. 2 (1) " " 


Vv 

Vv 

V 

mA 
a nin Cpa —| eo] B[V Bi in a OR TTT 
[T, Typical Ser inductance | 5.0 |_| Measured ead to ead Sm rom package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 






: 








Thermal-Mechanical Specifications 


| Parameters |SOWQ.F|Units|__——Conditions 


T, _MaxJuneionTemperatureRange | -40t0t25| | 
17a allantoic (ERROR 


“ 
to Case 
[wt ApproximateWeight _——«(oaoonie@)| 
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Fig. 2- Typical Values of Reverse Current 
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Reverse Voltage - Vp (V) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Fig. 3- Typical Junction Capacitance 
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International 50WQ03F 
[teR|Rectifier 50WQ04F 





SCHOTTKY RECTIFIER 5.5 Amp 
Major Ratings and Characteristics Description/Features 
The S50WQ..F surface mount Schottky rectifier has been 
Characteristics designed for applications requiring low forward drop and small 
foot prints on PC board. Typical applications are in disk drives, 
Rectangular switching power supplies, converters, free-wheeling diodes, 
'F(av) battery charging, and reverse battery protection. 
waveform 


¢ Popular D-PAK outline 

¢ Small foot print, surface mountable 
¢ Low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


SURFACE 


om) 
aot 
sad 
=> — 
Oo 
= -«< 
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CASE STYLE AND DIMENSIONS «70029 | Pt aEa ora 


_ —— | ——*— 2.38 (0.094) 
6.40 (0.252) | 1.27 (0.050) MAX. 
MAX 


0 90 (0.035) 6 22 (0.245) 
NOMINAL 5 98 (0 235) 


6.70 (0.264) 2.38 (0.094) ae ee oe 
6.40 (0.252) MAX. | NOMINAL 


t 
— = =0.30 (0.012) 
T Mun. 


0.8 (0.03) 1 50 (0.059)—e1 | |~-—- 
MAX. - j~*— 4.57 (0 180) MAX | |~-—0.58 (0.023) 
MAX 


“| 70 (0.28) SO = 

Yy Y/ BASE 
CATHODE 

Z ye 4 

Wi; 6.9 (0.27) 


2.5 (0.10) f - | s : 
CATHODE ANODE 
6.22 (0.245) = ise ms 4.57 (0 18) 


5.98 (0. 235) SOLDERLING PAD 





D- PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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Voltage Ratings 


50WQO3F SOWQO4F 


Absolute Maximum Ratings 


leg AV) Max. Average Forward Current 
*See Fig. 5 
I 


esy Max.PeakOneCycle Non-Repetitive 


SurgeCurrent *SeeFig.7 | 42 | 



















50% duty cycle @ T., = 92°C, rectangular waveform 


5s Sine or 3ys Rect. pulse Following any rated 
load condition and 
10ms Sine or 6ms Rect. pulse | with rated Vanw 2Pplied 








Electrical Specifications 


V Max. Forward Voltage Drop | 0.65 | 









o/13/3 


@ 
T, = 25°C 
@ 1 
= T, = 125°C 
@ 
T 25 
VR" rated Ve 


F Cc 
T, = 125°C 


on 
; 











FM 


> 


* See Fig. 1 (1) | 0.90 


lay Max. Reverse Leakage Current | 3 
* See Fig. 2 (1) | 20 | 
C. Typical Junction Capacitance | 180 
L,; Typical Series Inductance | 5.0 | 


(1) Pulse Width < 300us, Duty Cycle < 2% 








AMC 
>| > 
°o 






Thermal-Mechanical Specifications 


T nar, 










Max. Storage Temperature Range 


J : i 

wg_ Max. | A010 125 

Rie Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 

wi Anproximata Weight es@on lee) 
Case Style D-PAK 


Similar to TO-252AA 
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Fig. 1- Maximum Forward Voltage Drop Characteristics 
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Maximum Thermal Impedance Z, |, Characteristics 
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Allowable Case Temperature - ((C) 





Average Power Loss - (Watts) 
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Fig. 5- Maximum Allowable Case Temperature 
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Average Forward Current - le, AV) (A) 


Fig. 6- Forward Power Loss Characteristics 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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International 
Rectifier 


PD-2.311 


SOWQ05F 
SOWQ06F 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


ley AV) Rectangular 
waveform 


Ve  @SApk,T,=25°C 0.70 
ee fh 










CASE STYLE AND DIMENSIONS 


6.70 (0.264) 2.38 (0.094) 
6.40 (0.252) MAX. 


6.22 (0.245) | Pa 
5.98 (0.235) 





5.5 Amp 


Description/Features 

The 50WQ..F surface mount Schottky rectifier has been 
designed for applications requiring low forward drop and small 
foot prints on PC board. Typical applications are in disk drives, 
switching power supplies, converters, free-wheeling diodes, 
battery charging, and reverse battery protection. 


* Popular D-PAK outline 

© Small foot print, surface mountable 
e Low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


5.35 (0 211) 
eal “V5.05 (0119) 


we] bee ~ 2.38 (0.094) 
6 40 (0.252) | 1 27 (0.050) ts 
MAX. 


0.90 (0.035) 6.22 (0.245) 
NOMINAL 5 98 (0.235) 


Ue ar 
0.8 (0 sa) a 1 50 (0.059)—e=! | |~»-- 
MAX. MAX. 


—t- 4.57 (0.180) =| |-—0 58 (0.023) 
MAX. 


28 (011) 040 3 (0 012) ||——— 


! 
NOMINAL — _~0,30 (0.012) 
Tomin. 





BASE 
CATHODE 


Va 6.9 (0.27) 


i 1 | 2 3 
<0) 10) CATHODE ANODE 
i | 

1.5 (0 06)-m—| | —— 
| —« 4.57 (0.18) 


SOLDERiING PAD 


D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 


FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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Voltage Ratings 


50WQO5F 50WQ06F 


Absolute Maximum Ratings 


le AV) Max. Average Forward Current 50% duty cycle @ T. = 89°C, rectangular wave form 
*See Fig.5 


| Max. Peak OneCycle Non-Repetitive Sus Sine or 3ys Rect. pulse Following any rated 
or = | 360 A | e 2 load condition and 
Surge Current * See Fig. 7 | 42 | 10ms Sine or 6ms Rect. pulse {with rated V,,,.,, applied 

















Electrical Specifications 


S0WO.F 


Vey Max. Forward Voltage Drop @ SA T,= 25°C 
* See Fig. 1 (1) @ 10A 
Tose[-vf@ §§ | yaa 
@ 10A 


1.0 
15 























V 
lay Max. Reverse Leakage Current } 3 | mA | T,= 25°C Viena 
* See Fig. 2 (1) | 80 | mA | T, = 125 °C P 
C, Typical Junction Capacitance | 150 | pF V,, * 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
L,; Typical Series Inductance | 5.0 | nH Measured lead to lead 5mm from package body 


(1) Pulse Width < 300ys, Duty Cycle < 2% 


Thermal-Mechanical Specifications 


T, _Max.JunctionTemperatureRange | -40tot25| °C | 
Tage US eae Orr eee a 


Ric Max. Thermal Resistance Junction a °C/W | DCoperation *SeeFig.4 
to Case 


wt Approximate Weight oseonfef 
Case Style | = D-PAK Similar to TO-252AA 
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Instantaneous Forward Current - Ie (A) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Reverse Voltage - VR (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Characteristics 
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Average Forward Current - I (AV) (A) Average Forward Current - le, AV) (A) 
Fig. 5- Maximum Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 


Vs. Average Forward Current 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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SCHOTTKY RECTIFIER 5.5 Amp 
Major Ratings and Characteristics Description/Features 
The SOWQ..F surface mount Schottky rectifier has been 
Characteristics | sowa.F_ designed for applications requiring low forward drop and small 
foot prints on PC board. Typical applications are in disk drives, 
i Rectangular switching power supplies, converters, free-wheeling diodes, 
F(AV) Peer aa battery charging, and reverse battery protection. 


¢ Popular D-PAK outline 

¢ Small foot print, surface mountable 
¢ Low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 
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§.35 (0.211) 


CASE STYLE AND DIMENSIONS 6.700 oa 778.05 0.119) =] fe 238,0.00 


6.40 (0.252 aay 
we 1.27 (0.050) 
MAX, 


0.90 (0.035) 6.22 (0 245) 
6.70 (0.264) 2.38 (0.094) ae eee 
6.40 (0.252) MAX. ae aE 2011) 040.3 (0 012)-FE}—— 


NOMINAL = 1 430 (0 012) 


1 3 a a ~T MIN 
08 ee _ Cann na ~ 
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-| 7.0 (0.28) $0 


Z BASE 
Z CATHODE 
Y 4 Z 4 
ZL La 69 ( 27) 


_ ee: 
Oe CATHODE. ANODE 
6.22 (0.245) tel mn 
5.98 (0.235) aie 


SOLDERLING PAD 





D-PAK Outline (Similar to TO-252AA) 
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FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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Voltage Ratings 


50WQO09F 50WQ10F 
— 


Vawy Max. Working Peak Reverse Voltage (V) 


50% duty cycle @ T, = 90°C, rectangular wave form 


5ys Sine or 3ps Rect. pulse Following any rated 
: load condition and 
10ms Sine or 6ms Rect. pulse | with rated Venu applied 


Conditions 




























Absolute Maximum Ratings 


| Parameters | SOWQLF | Units 
le AV) Max. Average Forward Current 
*See Fig. 5 





legy Max. PeakOneCycle Non-Repetitive 
Surge Current * See Fig. 7 


Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop 
* See Fig. 1 (1) 


lay Max. Reverse Leakage Current Lede 
* See Fig. 2 (1) eS 








T,= 25°C 


V 
V 
Vp, = 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
Measured lead to lead 5mm from package body 







C, Typical Junction Capacitance 
L, Typical Series Inductance 


(1) Pulse Width < 300ys, Duty Cycle < 2% 






Thermal-Mechanical Specifications 






T, Max JunctonTemperatureRange | 010126 | cf 
eg irae Terre rare | 


Ric Max. Thermal Resistance Junction °C/W | DCoperation “SeeFig.4 
to Case 


wt Approximate Weight oseoy ley] SCSCS™~SCSCS 
Case Style | D-PAK —_| SimilartoTO-252AA 
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Vs. Reverse Voltage 


Reverse Voltage - Va 
- Typical Values of Reverse Current 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Characteristics 


Maximum Thermal Impedance Z,, ,. 


Fig. 4 
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Vs. Average Forward Current 
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International 6CWQ03F 
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SCHOTTKY RECTIFIER 6.6 Amp 





Major Ratings and Characteristics Description/Features 


The 6CWQ..F surface mount, center tap, Schottky rectifier 
Characteristics 


has been designed for applications requiring low forward 
drop and small foot prints on PC boards. Typical applications 
lE(aV) Rectangular 
waveform 


[= Te are in disk drives, switching power supplies, converters, 
a teem | ep 

Laid 

eet aoe 











SURFACE 


a 
sears 
saieany 
~s ~ 
ox 
= x 
i= @ 


e Small foot print, surface mountable 
e Low forward voltage drop 
e High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 





free-wheeling diodes, battery charging, and reverse battery 
@ tp=5yussine 


protection. 
e Popular D-PAK outline 
Ve @3Apk,T,=25°C 
(per leg) 


e Center tap configuration 


on = 5.35 (0211) 
CASE STYLE AND DIMENSIONS os ia ne =] fr -2an 0.009 


1 1 27 (0 050) 
___¥ MAX 


0.90 (0.035) 6.22 (0.245) 
6.70 (0.264) 2.38 (0.094) bilan 5 98 is 
6.40 (0.252) MAX. i Fa) = 0403 0012)- FF = 


! 
NOMINAL — 0.30 (0 012) 
1 3 a ~T MIn 
0.8 (0.03) —— 1 50 (0.059) =I | |-- 
MAX - y~- 457 (0.180) MAX. =| | —0.58 (0.023) 
MAX. 


=| 70 (0 28) SQ 


Y CATHODE 
w, de Z 4 
Midd 69 (027) 
Past 1 2 3 
si 10) ' ive CATHODE ie ag 
6.22 (0.245) ee i 
5.98 (0.235) cee 457018 


SOLDERLING PAD 


D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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6CWQ03F 
6CWQ04F 


3 


Voltage Ratings 


6CWQ03F BCWQO4F 
Absolute Maximum Ratings 


| Parameters [OWE 
be AV) Max. Average Forward Current 
*See Fig. 5 





















50% duty cycle @ T., = 97°C, rectangular wave form 


5us Sineor3ps Rect.pulse | Following any rated 
load condition and with 
10ms Sine or6ms Rect. pulse | rated V_.,.,, applied 












lesu Max. Peak One Cycle Non-Repetitive 470 
Surge Current (Per Leg) *See Fig. 7 





Electrical Specifications 


Units 
em Max. Forward Voltage Drop | 0.55 | 


(Per Leg) * See Fig. 1 (1) 











| 0.50 | T, = 125 °C 
| 063 | Vv |@6a | ! 
lay Max. Reverse Leakage Current a ee 
(PerLeg) *SeeFig.2 (1) | 20 ‘| mA [T,= 125°C] " 
| 180 
eek 








© 


C, Typical Junction Capacitance (Per Leg) | pF |V, = 5V,,, (test signal range 100Khz to 1Mhz) 25° 
L; Typical Series Inductance (Per Leg) | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


(1) Pulse Width < 300s, Duty Cycle <2% 






Thermal-Mechanical Specifications 


6CWO.F | Units 
Mahala eak Baal ce ne 
Tug Max. Storage Temperature Range 


Ecce Cs (OE, 
we | pe 
to Case 
eet | 
to Ambient PC Board mounted print land = 20x20mm 
Tarn: 


wt Approximate Weight 0.3(0.01) | g(oz.) 
Case Style |  D-PAK | Similar to TO-252AA 
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, Rectangular Pulse Duration (Seconds) 


Max. Thermal Impedance Z,, . Characteristics (Per Leg) 


Fig. 4 


sCWQ04F 





9 = 
2 
5 3 
g e 
: 4 
5 Z 
< 
0 
0 5 115 225 3 35 4 45 § 
Average Forward Current - le AV) (A) Average Forward Current - le (AV) (A) 
Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


ES 0 ee ee ee 
-——TAt Any Rated Load ondition sat 
— And With Rated Vary Applied tt 
=e |_| Following Surge 


NL 
mas MN (ot 


Non-Repetitive Surge Current - leon (A) 





Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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PD-2.314 


International 6CWQO05F 
zer|Rectifier - 6CWQO6F 








SCHOTTKY RECTIFIER 6.6 Amp 
Major Ratings and Characteristics Description/Features 
The 6CWQ..F surface mount, center tap, Schottky rectifier 
Characteristics has been designed for applications requiring low forward 
drop and small foot prints on PC boards. Typical applications 
Rectangular are in disk drives, switching power supplies, converters, 
IFAW) free-wheeling diodes, battery charging, and reverse battery 
waveform protection. 
¢ Popular D-PAK outline Wes 
¢ Center tap configuration = 27 
Iksm @ tp=Sussine e Small foot print, surface mountable aS = 
@ 3Apk, T, = 25°C e wis forward voltage aha 
(per leg) ¢ High frequency operation 
ee ¢ Guard ring for enhanced ruggedness and long term 
reliability 


CASE STYLE AND DIMENSIONS 6.70 0.264) = 35 0a 


~~ — = -~e— 2.38 (0.094) 
6.40 (0.252) 1.27 (0.050) MAX. 
MAX 


0.90 (0.035) 6.22 (0.245) 


6.70 (0.264) 2.38 (0.094) a cl tag 
6.40 (0.252) MAX. Feo) «0403 012) FI 


t 
NOMINAL —-=*-0.30 (0.012) 
ieee 


1 3 } 
08 aed a 150 (0.059) 
MAX. : MAX. 


_ 


es 
-| 7.0 (0.28) SO. | 
ae 7 
Wi. Y 6.9 (0.27) 


2.5 (0.10) 


6.22 (0.245) isan] a 
5.98 (0.235) 





ANODE CATHODE ANODE 
1 2 





-4.57 (0.18) 
D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 
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6CWQ05F | [TOR] 
6CWQO6F | IR 
Voltage Ratings | | 


6CWQO5F 6CWQ06F 













Absolute Maximum Ratings 


le AV) Max. Average Forward Current 
*See Fig. 5 


les Max. Peak One Cycle Non-Repetitive 


50% duty cycle @ T,, = 92°C, rectangular waveform 








5us Sine or3ps Rect. pulse | Following any rated 
A load condition and wit 
10ms Sine or6ms Rect. pulse| rated V,...,, applied 


Surge Current (Per Leg) *See Fig. 7 







Electrical Specifications 


Max. Forward Voltage Drop | oss | v |@3A | TL p50 
(Per Leg)*See Fig.1 (1) 
Mose |v fea] 
, 
lay Max. Reverse Leakage Current | 3 | mA T,= 25°C y ancagsa) 
(Per Leg) *See Fig.2 (1) | 30 | mA |T,=125°C] * é 
C Typical Junction Capacitance (Per Leg) V, = 5V_., (test signal range 100Khz to 1Mhz) 25° 
T a” pc 
L, Typical Series Inductance (PerLeg)| 5.0 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps | 
(Rated V_) 


(1) Pulse Width < 300ys, Duty Cycle <2% 









=] 


FM 















© 





Thermal-Mechanical Specifications 


eCwa.F [Units 


T, Max. Junction Temperature Range 
T 4, Max. Storage Temperature Range 


4010125 | 
to Case 
to Ambient 


PC Board mounted, printland = 20x20mm 


v_ Approximate Weight ase] 
Case Style D-PAK Similar to TO-252AA 













D-46 


OW31 IWixv 


8 INNOW 
JOVAENS 
































BS MINT AON 

5 8 

oo] || Va » é— WMT Mm 3 

== \ s $2 HTT | tO TT Tg 
BB | h bs TT oT CB 
© > @ tt i > 
VE 358 T1718 
| s 8s 3 3 
TINONTMUMIINE |: = 3 + 
> 6 > > 
i aN \ VeNio i oé 

” © 

(i) AMIN Ut \ a MEE Et" a 

i 
5 E s - 


Forward Voltage Drop - Vem . 
Fig. 1 - Max. Forward Voltage Drop Characteristics 





(v) 4] - weuny prewuo4 snoeueyue;su| 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 


(Per Leg) 
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Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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sCWQ0EF 





c a 
: o 

5 3 

é 

s : 

< 

Average Forward Current - le, AV) (A) Average Forward Current - le AV) (A) 

Fig. 5- Max. Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


1000 














8 


tt 


Non-Repetitive Surge Current - leon (A) 
es 
FS 


_ 
© 


Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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PD-2.315 


International 6CWQO9F 
ter|Rectifier 6CWQ10F 


SCHOTTKY RECTIFIER 6.6 Amp 





Major Ratings and Characteristics Description/Features 
The 6CWQ..F surface mount, center tap, Schottky rectifier 
Characteristics has been designed for applications requiring low forward 


drop and small foot prints on PC boards. Typical applications 
are in disk drives, switching power supplies, converters, 
free-wheeling diodes, battery charging, and reverse battery 
protection. 

e Popular D-PAK outline 

e Center tap configuration 

¢ Small foot print, surface mountable 

e Low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


ley AV) Rectangular 
waveform 


legy @ tp=Spssine 


SURFACE 


fam) 
OO <f 

uu 
eanenay 
a | 
os 
= >< 
<r 





@ 3Apk, T = 25°C 





5.35 (0.211) 


CASE STYLE AND DIMENSIONS ort Oe = 2 ou 7 


6.40 (0.252) 


pe eat 6.22 (0.245) 
6.70 (0.264) 2.38 (0.094) | at Sou 
6.40 (0.252) MAX. pel —! 9.39 worm 


1 3 a 4 
0.8 seed 
MAX. 


—_——— 
4.57 (0.180) MAX. | |~—— 0.58 (0.023) 
MAX. 





7 ee 
Yj 6.9 (0.27) 


_ 1 2 
2.5 (0.10) sag CATHODE mo 
6.22 (0.245) | ro ea |e 
5.98 (0.235) = —4.57 (0.18) 


SOLDERLING PAD 


D-PAK Outline (Similar to TO-252AA) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-474 


D-49 


6CWQO09F 
ecWaI0F 
Voltage Ratings 


6CWQ09F 6CWQ10F 


V, Max. DC Reverse Voltage (V) 
Vawm Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


lunits| Conditions 


leg AV) Max. Average Forward Current co i 50% duty cycle @ T., = 94°C, rectangular waveform 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive 5us Sine or 3s Rect. pulse Following any rated 
ESM A load condition and wit 
Surge Current (Per Leg) *See Fig. 7 | 10ms Sine or6ms Rect. pulse | rated V__.,, applied 






























Electrical Specifications 


eCWO.F 


Max. Forward Voltage Drop | 085 
| 0.97 | 


T.= 25°C 
(Per Leg) * See Fig. 1 (1) 0.97 


aaa 
lay Max. Reverse Leakage Current ) " 
T= 125 
PF 
nH | 
V/ ys 


















FM 










T,= 25°C 
(Per Leg) * See Fig. 2 (1) A 125 °C 


C, Typical Junction Capacitance (Per Leg)| 100 | Va ™ 5Vp¢: (test signal range 100Khz to 1Mhz) 25° 
L, Typical Series Inductance (Per Leg) | 6.0 Measured lead to lead Smmfrom package body 


dv/dt Max. Voltage Rate of Change 10,000 
(Rated V,) 


(1) Pulse Width < 300s, Duty Cycle <2% 


© 






Thermal-Mechanical Specifications 


T, Max. Junction Temperature Range 


aos} of 
Tag_Max StorageTomperaireRange | i125 | | 
Ric Max. Thermal Resistance Junction | °C/W | DCoperation ‘*SeeFig.4 
to Case 














PC Board mounted, printland = 20x20mm 


wt__ Approximate Weight C3) 
Case Style | D-PAK Similar to TO-252AA 


Riya Max. Thermal Resistance Junction °C/W | DC operation 
to Ambient 


= 
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6CWQO9F 
6CWQ10F 


wt 


Reverse Sees -Va ) 
Vs. Reverse Voltage (Per Leg) 
Reverse Voltage - Vp (Vv) 
Fig. 3- Typical Junction Capacitance 





Fig. 2- Typical Values Of Reverse Current 
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Forward hose Drop - Vem (V) 
Fig. 1- Max. Forward Voltage Drop Characteristics 
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Max. Thermal Impedance Z, |, Characteristics (Per Leg) 


Fig. 4- 
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Average Forward Current - | - (AV) (A) Average Forward Current - le (AV) (A) 
Fig. 5-Max. Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) | (Per Leg) 


At Any Rated Load Condition 
|__| lAnd With Rated Vo.,, Applied_| | {ll 
RRM 
ae ollowing Surge willl 


8 OE a, 8 
Pst 


Non-Repetitive Surge Current - leom (A) 





Square Wave Pulse Duration - tp (microsec) 


Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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PD-2.287 


International 11D Q03 
Rectifier 11DQ04 


SCHOTTKY RECTIFIER 1.1 Amp 





Major Ratings and Characteristics Description/Features 


The 11DQ.. axial leaded Schottky rectifier has been opti- 
Characteristics 1100. 


mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 
lies, converters, free-wheeling diodes, and reverse batte 
levavy Rectangular P g iy 
waveform 
legy @ tp=Spssine 


protection. 
Ve @ 1 Apk, T jmoore 







e Low profile, axial leaded outline 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


CASE STYLE AND DIMENSIONS 


CATHODE BAND 
27.0 (1.06) MIN. 


2.70 (0.106) 4 (2 PLCS.) 
2.29 (0.090) ; 


5.21 (0.205) 


MAX. 
| a | CATHODE 


27.0 (1.06) MIN. 1.27 (0.050) MAX. 


FLASH (2 PLCS.) 
(2 PLCS.) "5.21 (0.205) 


6 » MAX. 0.86 (0.034) 4 z i 
VY 0.72 (0.028) 
(2 PLCS.) { 
A 2.70 (0.106) 1, 
2.29 (0.090) 
0.86 (0.034) DIA. | 


0.72 (0.028) Conform to JEDEC Outline DO-204AL (DO-41) 


(2 PLCS.) Dimensions in millimeters and inches 


FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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Voltage Ratings 










Part number | stpa03_ || 110004 
Vp, Max. DC Reverse Voltage (V) 40 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 7 





Units Conditions 
50% duty cycle @ T, = 58°C, rectangular waveform 


5us Sine or3ys Rect. pulse | Following any rated 
load condition and with 


10ms Sine or6ms Rect. pulse} rated V__.,, applied 


Parameters 
Max. Average Forward Current 
*See Fig. 4 


legy Max. Peak One Cycle Non-Repetitive 


>> 


lea) 


Surge Current * See Fig.6 





Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
* See Fig. 1 (1) 


* See Fig. 2 (1) 


(1) Pulse Width < 300ps, Duty Cycle <2% 









Cc 
p=} 
= 
” 


i 
T,= 25°C 
— T,=125°C 
= 25°C 
V, = rated V 
racic] YormeYe 


| pF |V, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
| nH Measured lead to lead 5mm from package body 
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Thermal-Mechanical Specifications 


- [units 
1 eee 5:2 ners: 


Tig, RE SUMO TO Tere ree ee ee 


Raa Max. Thermal Resistance Junction °C/W | DC operation 
to Ambient Without cooling fin , 
R 


twa | Ypical Thermal Resistance Junction °C/W | PC board mounted [L= 8mm (0.315in.)] 
to Ambient with PC Board Mounted Solder land area 100mm? (0.155 in2.) 


wt Approximate Weight 0.33( 
Case Style D 
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Instantaneous Forward Current - le (A) 





Forward Voltage Drop - Vem (V) 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Reverse Current - Ip (mA) 
re 


.001 


0 





11DQ03 
11DQ04 





5 10 15 20 25 30 35 40 
Reverse Voltage - Vp (V) 


Fig. 2- Typical Values of Reverse Current 


Junction Capacitance - C+ (pF) 


Vs. Reverse Voltage 





§ 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp (Vv) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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a 
® 
3 = 
@ r) 
g Y 
5 S 
6 ‘o 
3 ¢ 
® 
E Z 
< | 
0 
0 2 4 6 8 1 12 14 1.6 0 4 8 1.2 1.6 
Average Forward Current - le AV) (A) Average Forward Current - l( AV) (A) 

Fig. 4- Maximum Ambient Temperature Vs. Average Forward Fig. 5- Forward Power Loss Characteristics 


Current, Printed Circuit Board Mounted 









|_| |And With Rated VaRM 
ie Following Surge 











00 


10 1 1000 10000 


Square Wave Pulse Duration - ty (microsec) 


Non-Repetitive Surge Current - leow (A) 


10 


Fig. 6 - Maximum Non-Repetitive Surge Current 
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International 
Rectifier 


PD-2.288 


11DQ05 
11DQ06 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 






Characteristics 








levav) 






waveform 


legy @ tp=Syssine 
Ve  @1Apk,T)=25°C 











CASE STYLE AND DIMENSIONS 


2.70 (0.106) 
2.29 (0.090) 


27.0 (1.06) MIN. BE 
(2 PLCS.) 


ea” 
Be 


DIA. 


sa No DIA. 


0.72 (0.028) 
(2 PLCS.) 


1.1 Amp 


Description/Features 

The 11DQ.. axial leaded Schottky rectifier has been opti- 
mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 
plies, converters, free-wheeling diodes, and reverse battery 
protection. 

e Low profile, axial leaded outline 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


CATHODE BAND 
27.0 (1.06) MIN. 
(2 PLCS.) 


; 


5.21 (0.205) 


MAX. 
| aa | CATHODE 


1.27 (0.050) MAX. 
FLASH (2 PLCS.) 


0.86 (0.034) _ les 
0:72 (0.028) A: 


(2 PLCS.) { 
C+) 2.70 (0.106) 54, 
2.29(0.090) 


Conform to JEDEC Outline DO-204AL (DO-41) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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11DQ05 
11008 TOR) 


Voltage Ratings 


5 





Part number 11DQ06 


m Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


Parameters lunits| Conditions 


lea) Max. Average Forward Current 50% duty cycle @ T 47 40°C, rectangular waveform © 
*See Fig. 4 


legy Max. Peak One Cycle Non-Repetitive 5us Sine or 3s Rect. pulse Following any rated 
load condition and with 


Surge Current *See Fig. 6 10ms Sine or 6ms Rect. pulse| rated Varn applied | 





















Max. Forward Voltage Drop 
* See Fig. 1 (1) 


FM 






ae 

lay Max. Reverse Leakage Current | 1.0 | yeas 

iced ew eee 
es 


© 





C, Typical Junction Capacitance Vp, 5Vp¢) (test signal range 100Khz to 1Mhz) 25° 
L, Typical Series Inductance | nH Measured lead to lead 5mm from package body 


(1) Pulse Width < 300ps, Duty Cycle <2% 












Thermal-Mechanical Specifications 


1100. 
T,__MaxJunctionTemperatureRange | -40t0125| °C | 
Ty, Max. Storage Temperature Range | -40t0125] °C | 








Riya Max. Thermal Resistance Junction °C/W | DC operation 
Without cooling fin 


to Ambient 
Typical Thermal Resistance Junction °C/W | PC board mounted [L = 8mm (0.315 in.)] 
Solder land area 100mm? (0.155 in.) 


to Ambient with PC Board Mounted 


wt Approximate Weight 0.33(0.012)| g (0z.) 
Case Style DO-204AL(DO-4 


Risa 
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11DQ05 
11DQ06 


Reverse Voltage - ‘i (V) 
Vs. Reverse Voltage 





Fig. 2- Typical Values of Reverse Current 








(y) 4) - yueuno premio4 snoeuejuejsul 


Forward aa - . (Vv) 





0 5 10 15 20 25 30 35 40 45 50 55 60 65 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 


Reverse Voltage - V,, (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Average Forward Current - | - (AV) (A) Average Forward Current - le” AV) (A) 
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Current, Printed Circuit Board Mounted 


ny F . a 

And With Rated v ABB ied 
RRM 

| Following Surge 
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Non-Repetitive Surge Current - leon (A) 





Square Wave Pulse Duration - “es (microsec) 


Fig. 6- Maximum Non-Repetitive Surge Current _ 
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International 
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PD-2.289 


11DQ09 
11DQ10 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics | 1100. 
le AV) Rectangular 
waveform 












V 
leg @ tp=5Syssine pm 
CE B02 


CASE STYLE AND DIMENSIONS 


2.70 (0.108) 544 


2.29 (0.090) 


27.0 (1.06) MIN. 
(2 PLCS)” 


MAX. 


ook DIA. 


0.72 (0.028) 
(2 PLCS.) 


: 


9.21 (0.205) 


1.1 Amp 


Description/Features 

The 11DQ.. axial leaded Schottky rectifier has been opti- 
mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 
plies, converters, free-wheeling diodes, and reverse battery 
protection. 

e Low profile, axial leaded outline 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Very low forward voltage drop 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


CATHODE BAND 
27.0 (1.06) MIN. 
(2 PLCS.) 


ees 


5.21 (0.205) 
MAX. 


__t 
en | CATHODE 


1.27 (0.050) MAX. 
FLASH (2 PLCS.) 


0.86 (0.034) IA. al a 


0.72 (0.028) 


(2 PLCS.) f 
2.70 (0.106) DIA 
2.29 (0.090) 


Conform to JEDEC Outline DO-204AL (DO-41) 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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HDat0 


Voltage Ratings 





Part number 11DQ09 


mn Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 



















Parameters Conditions 










ley AV) Max. Average Forward Current 50% duty cycle @ T, = 48°C, rectangular waveform 
*See Fig. 4 

l-sy Max. Peak One Cycle Non-Repetitive | 90 | 5us Sine or 3s Rect. pulse cE gliowin any rated | 
Surge Current *See Fig. 6 | 15 | 10ms Sine or 6ms Rect. pulse] rated V,__., applied 





Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
* See Fig. 1 (1) 


lay. Max. Reverse Leakage Current 
* See Fig. 2 (1) 


C, Typical Junction Capacitance 
L, Typical Series Inductance 


(1) Pulse Width < 300ps, Duty Cycle <2% 








T,= 25° 
T, = 125 °C 
= 25° 
J V., = rated V 
aes] Yar, 


Vp = 5V io: (test signal range 100Khz to 1Mhz) 25°C 
Measured lead to lead 5mm from package body 
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Thermal-Mechanical Specifications 


Parameters 


T, | Max. Junction Temperature Range 
T pre Max. Storage Temperature Range 


Ray n Max. Thermal Resistance Junction 
to Ambient 


Riwa lypical Thermal Resistance Junction 
to Ambient with PC Board Mounted 


wt Approximate Weight 33(0.012)} g (0z.) 
Case Style DO-204AL(DO-41) 











Units 
OT eee ee ee 
DC operation — 
Without cooling fin 


°C/W | PC board mounted [L = 8mm (0.315 in.)] 
Solder land area 100mm? (0.155 in?.) 
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Reverse Voltage - - (V) 
Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 1- Maximum Forward Voltage Drop Characteristics 





Forward ne oat - os (V) 





Reverse Voltage - Vp (Vv) 


Fig. 3- Typical Junction Capacitance 


Vs. Reverse Voltage 
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< PC Board Mound | p< 
1.2 1.6 

Average Forward Current - le, AV) (A) Average Forward Current - le” AV) (A) 

Fig. 4- Maximum Ambient Temperature Vs. Average Forward Fig. 5- Forward Power Loss Characteristics 


Current, Printed Circuit Board Mounted 
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E 
MK 


ea SE 


oe 
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And With Rated ook Applied 
Following Surge 


Non-Repetitive Surge Current - lESM (A) 





10 100 1000 10000 
Square Wave Pulse Duration - tp (microsec) 


Fig. 6- Maximum Non-Repetitive Surge Current 
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International 31DQ03 
Rectifier 31DQ04 


SCHOTTKY RECTIFIER 3.3 Amp 





Major Ratings and Characteristics Description/Features 


The 31DQ.. axial leaded Schottky rectifier has been opti- 
Characteristics mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 


Leavy Rectangular plies, converters, free-wheeling diodes, and reverse battery 


protection. 
waveform 


y ¢ Low profile, axial leaded outline 
¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
lksq @ tp=Syssine 470 ° Very low forward voltage drop 
V 


* High frequency operation 
= 250 
p Se R re’ ¢ Guard ring for enhanced ruggedness and long term 
reliability 


SURFACE 


[ans] 
oS xt 

Lui 
Sad 
a) heed 
oc 
S >< 
c< @ 





CASE STYLE AND DIMENSIONS CATHODE BAND 


21.0 (0.83) MIN. 


(2 PLCS.) 
9.8 (0.23) 


| Sees 


10.0 (0.39) 


MAX. 
— ee | 
ae: | CATHODE 


2.54 (0.100) MAX. 
FLASH (2 PLCS.) 


10.0 (0.39) 
MAX. 1.50 (0.059) 
1.30 (0.051) DIA. J he 


(2 PLCS.) { 
aq 5.8 (0.23) 
; MAX. DIA. 
1.50 (0.059) | 


DIA. 


1.30 (0.051) ; 
(2 PLCS.) Outline C - 16 


Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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31DQ03 
31Da04 
Voltage Ratings 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 





















31DQ04 





Absolute Maximum Ratings 


| Parameters =| 31DQ.. [Units| Conditions = 
ley AV) Max. Average Forward Current Sok tab 50% duty cycle @ T= 35 °C, rectangular wave form 
*See Fig. 4 With cooling fins 
ai 









lrsm Max. PeakOne Cycle Non-Repetitive 5us Sine or3ps Rect. pulse | Following any rated 
load condition and with 
rated V,...,, applied 


Surge Current *SeeFig.6 10ms Sine or 6ms Rect. pulse 


Electrical Specifications 
















| Parameters | S1DQ.. [Units Conditions 
Vey Max. Forward Voltage Drop | oss | v |@3a T= 2 
* See Fig. 1 (1) : 
ost [vex fp 
[oe |v jee | vie” 
lay Max. Reverse Leakage Current | 3 | mA | T,= 25°C Otic 
* See Fig. 2 (1) | 25 | mA T, = 125 °C A e 
C, Typical Junction Capacitance | 190 | pF V., = 5V¢: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance | 9.0 | nH | Measured lead to lead 5mm from package body 





(1) Pulse Width < 300ps, Duty Cycle <2% , 


Thermal-Mechanical Specifications 


Parameters 





R ‘ i 


. [4010125 
nua Max. Thermal Resistance Junction °C/W | DC operation 
to Ambient Without cooling fins 
Riga Typical Thermal Resistance Junction With fin 20 x 20 (0.79 x 0.79) 1.0 (0.04) thick. 
to Ambient | 





Dimensions in millimeters (inches) 


vi Approxnaia Weigh iaeo@le| SS 
Case Style C160 
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1.2 


Forward ae 7 - Vem (Vv) 









- Maximum Forward Voltage Drop Characteristics 


Fig. 1 


Reverse ee - : 


Fig. 3- Typical Junction Capacitance 


Vs. Reverse Voltage 
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Average Forward Current - le, AV) (A) Average Forward Current - le AV) (A) 
Fig. 4- Maximum Allowable Case Temperature Fig. 5- Forward Power Loss Characteristics 


Vs. Average Forward Current, With Fins 


And With Rated ce Applied 
Following Surge 


Non-Repetitive Surge Current - leon (A) 





10 100 1000 10000 
Square Wave Pulse Duration - tp (microsec) 


Fig. 6- Maximum Non-Repetitive Surge Current 
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International 31DQ05 
ter|Rectifier 31DQ06 


SCHOTTKY RECTIFIER 3.3 Amp 





Major Ratings and Characteristics Description/Features 


The 31DQ.. axial leaded Schottky rectifier has been opti- 
Characteristics 


Units mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 
le(av) Rectangular 
waveform 
| 










¢ Low profile, axial leaded outline 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Very low forward voltage drop 
¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


SURFACE 


(an) 
OO «f 

Ld 
saat 
— 
ost 
S >< 
[= @ 





plies, converters, free-wheeling diodes, and reverse battery 
protection. 

V 

logy @ tp=Spssine | 380 

Vz @3Apk,T,=25°C | 058 

a Fa 


CASE STYLE AND DIMENSIONS 


CATHODE BAND 
21.0 (0.83) MIN. 


5.8 (0.23) (2 PLCS.) 
| i 


10.0 (0.39) 


MAX. 
—— ae 
ome ' CATHODE 


21 .0 (0.83) MIN. 2.54 (0.100) MAX. 


(2 PLCS.) FLASH (2 PLCS.) 
10.0 (0.39) 


MAX. 
‘ eaten lL 
(2 PLCS.) 
a4 5.8 (0.23) 
MAX. DIA. 
1.50 (0.059) 55 fan 


1.30 (0.051) 


(2 PLCS.) Outline C - 16 
Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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31DQ05 
31DQ06 


sl 


Voltage Ratings 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 











31DQO06 


units| Conditions 
50% duty cycle @ T, = 19°C, rectangular wave form 
With cooling fins 


5us Sine or3ps Rect. pulse | Following any rated 
A load condition and with 
10ms Sine or 6ms Rect. pulse| rated V,_.,, applied 


















Absolute Maximum Ratings 


Parameters 


leg AV) Max. Average Forward Current 
*See Fig. 4 
Igy Max. Peak One Cycle Non-Repetitive 









SurgeCurrent *See Fig. 6 


Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop 
* See Fig. 1 (1) 


lay Max. Reverse Leakage Current 
* See Fig. 2 (1) 


C, Typical Junction Capacitance 
L, Typical Series Inductance | 


(1) Pulse Width < 300ps, Duty Cycle <2% 


Units 
@ 3A 
T,= 25° 

0.75 @ 6A 
@a | @ 

V,, = rated V 
T= 125° 
| pF |V, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
| nH Measured lead to lead 5mm from package body 










Thermal-Mechanical Specifications 


T, | Max. Junction Temperature Range 
Tg Max. Storage Temperature Range 


Ras A Max. Thermal Resistance Junction 
to Ambient 


R,.., Typical Thermal Resistance Junction 
to Ambient 






eee 

ja irae nnnn: 

™ 
Without cooling fins 


thJA °C/W | Withfin 20 x 20 (0.79 x 0.79) 1.0 (0.04) thick. 





Dimensions in millimeters (inches) 


v_Aprovinato Wai oom] SSCS 


Case Style 


C-16 
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Forward a Drop - Vem (Vv) 


Fig. 1- Maximum Forward Voltage Drop Characteristics 


Reverse Voltage - Va (V) 
Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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31DQ05 
31DQ06 


Allowable Case Temperature - (C) 





Average Forward Current - lE(AV) (A) 


Fig. 4- Maximum Allowable Case Temperature 
Vs. Average Forward Current, With Fins 


Non-Repetitive Surge Current - leon (A) 


TUE tA 


iim 
Ht 


PST A 
See a ee 
ee A ee 


100 


Average Power Loss - (Watts) 





1000 





Average Forward Current - lF AV) (A) 


Fig. 5- Forward Power Loss Characteristics 


—~ 


Square Wave Pulse Duration - ty (microsec) 


Fig. 6 - Maximum Non-Repetitive Surge Current 
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International 31DQ09 
[teR|Rectifier 31DQ10 





SCHOTTKY RECTIFIER 3.3 Amp 
Major Ratings and Characteristics Description/Features 
The 31DQ.. axial leaded Schottky rectifier has been opti- 
Characteristics mized for very low forward voltage drop, with moderate 
leakage. Typical applications are in switching power sup- 
Rectangular plies, converters, free-wheeling diodes, and reverse battery 
F(AV) protection. 


waveform 


¢ Low profile, axial leaded outline 
¢ High purity, high temperature epoxy encapsulation for 


enhanced mechanical strength and moisture resistance 
Irsq @ tp=5yssine ° Very low forward voltage drop 
¢ High frequency operation 
= 25° 
oon if meh ¢ Guard ring for enhanced ruggedness and long term 


reliability 


SURFACE 


fam) 
nieve 
A 
= — 
os 
eed 
x. 





~ CASE STYLE AND DIMENSIONS 


CATHODE BAND 
21.0 (0.83) MIN. 


5.8 (0.23) Popes 


| 


10.0 (0.39) 


MAX. 
eee | 
ar | CATHODE 


21.0 (0.83) MIN. 2.54 (0.100) MAX. 
FLASH (2 PLCS.) 


10.0 (0.39) 


MAX. 1.50 (0.059) 
1.30 (0.051) D- zl L 
| (2 PLCS.) { 
5c 5.8 (0.23) 
MAX. DIA. 
1.50 (0.059) DIA. 


1.30 (0.051) 


(2 PLCS.) Outline C - 16 


Dimensions in millimeters and inches 





FOR TAPE AND REEL INFORMATION SEE PAGE D-475 
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31DQ09 | 
31DQ10 
Voltage Ratings | 


310009 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 













Absolute Maximum Ratings 


Parameters 


le AV) Max. Average Forward Current 


*See Fig. 4 
legy Max. Peak One Cycle Non-Repetitive 







i 


50% duty cycle @ T, = 25°C, rectangular wave form 
With cooling fins 


5us Sineor3ps Rect. pulse | Following any rated 
load condition and with 


10ms Sine or6ms Rect. pulse! rated V,_,, applied 






Cc 
> = 
a 


Surge Current *See Fig. 6 





Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop 
* See Fig. 1 (1) 


lay Max. Reverse Leakage Current 
* See Fig. 2 (1) 


C,. Typical Junction Capacitance 
L, Typical Series Inductance 


(1) Pulse Width < 300ps, Duty Cycle <2% 










T,=125°C| =F R 


Vp = 5V i, (test signal range 100Khz to 1Mhz) 25°C 
Measured lead to lead 5mm from package body 








@|© 
> 


0.80 


@|@ 
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Cc 
o/3/;3 5 


o 
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Thermal-Mechanical Specifications 


T, | Max. Junction Temperature Range 
Tg Max. Storage Temperature Range 


Ray A Max. Thermal Resistance Junction 
to Ambient 

Riva |ypical Thermal Resistance Junction 
to Ambient 


wt Approximate Weight 1.2 (0.042) | g 
Case Style C-16 









Units 
2 
DC operation 
Without cooling fins 


With fin 20 x 20 (0.79 x 0.79) 1.0 (0.04) thick. 





Dimensions in millimeters (inches) 
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Vs. Reverse Voltage 


Reverse ree -Vp_ (V) 





Fig. 2- Typical Values of Reverse Current 
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Fig. 1- Maximum Forward Voltage Drop Characteristics 


Reverse Sa: - Vp (Vv) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Average Forward Current - | F(AV) (A) Average Forward Current - le (AV) (A) 
Fig. 4- Maximum Allowable Case Temperature Fig. 5- Forward Power Loss Characteristics 


Vs. Average Forward Current, With Fins 


|_lAnd With Rated VaRM 
Following Surge 





Non-Repetitive Surge Current - leon (A) 


10 100 1000 10000 
Square Wave Pulse Duration - ty (microsec) 


Fig. 6- Maximum Non-Repetitive Surge Current 
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International 
[teR|Rectifier 50SQ... SERIES 


SCHOTTKY RECTIFIER 5 Amp 





_ Major Ratings and Characteristics Description/Features 


The 50SQ axial leaded Schottky rectifier series has been 
Characteristics Units optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
le, AV) Rectangular A 
waveform 
ee 80 to 100 
A 


to 175°C junction temperature. Typical applications are in 
legy @tp=Sypssine 1900 


switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 







e 175°C T, operation 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 
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CASE STYLE AND DIMENSIONS 


CATHODE BAND 

27.94 (1.10) MIN. 
6.35 (0.250) DIA (2 PLCS.) 
6.10 (0.240) 1 


\ 9.52 (0.375) 
9.27 (0.365) 


q CATHODE 
| 0.100) MAX 
27.94 (1.10) MIN. “FLASH (2 PLCS.) ‘ 
(2 PLCS.) 9.52 (0.375) 


X 1.32 (0.052) , 
1.22 (0.048) > 
Y (2 PLCS.) en | 
a 6.35 (0.250) 4 
6.10 (0.240) 
1.32 (0.052) = j 


1.22 (0.048) Conforms to JEDEC Outline DO - 204AR 


(2 PLCS.) Dimensions in millimeters and inches 





50SQ... Series [Te2R| 


Voltage Ratings 


50SQ080 50SQ100 
Absolute Maximum Ratings 


| FAV) Max. Average Forward Current 
*See Fig.5 


legy Max.PeakOneCycleNon-Repetitive| 1900 5us Sineor3pysRect. pulse Following any rated 
ia load condition and 
Surge Current * See Fig. 7 10ms Sine or6ms Rect. pulse |with rated a applied 
E,, Non-RepetitiveAvalanche Energy T = 25°C, |,,=1.0 Amps, L=30mH 
lan Repetitive Avalanche Current A_ | Currentdecayinglinearlytozeroin 1 psec 
Frequency limited byT max. V, =1.5xV,, typical 
Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop (1) 
* See Fig. 1 


5 
























50% dutycycle @ T.,=119°C, rectangularwaveform 
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@ 10A ; 
ie 
lay Max. Reverse Leakage Current (1) V ey 








C, Max. Junction Capacitance V, = SV... (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance H | Measured lead to lead 5mm from body 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle < 2% 






10,000 











Thermal-Mechanical Specifications 


Parameters 


T, | Max.JunctionTemperatureRange |-55to175 
1 e Max. Storage TemperatureRange |-55to175 


Rat Max. Thermal Resistance Junction 
to Lead 

Risa 'ypical Thermal Resistance, 
Junction to Air 


wt Approximate Weight 1.4(0.049) | g (oz. 
Case Style DO-204AR _ JEDEC 





ts| Conditions 
a, 
i eee, 


°C/W | DCoperation *SeeFig.4 
1/8inchleadleangth 
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= 
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Instantaneous Forward Current - le (A) 


50SQ... Series 


Reverse Current - In (mA) 





0 5 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
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50SQ... Series 


Allowable Case Temperature - (C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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80SQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


chin | wn. [oe 

le, AV) Rectangular ee 
waveform 

leoy @tp=5Spssine | 240 fA 

ad 














CASE STYLE AND DIMENSIONS 


6.35 (0.250) 


6.10 (0.240)0" 


27.94 (1.10) MIN. 
(2 PLCS.) 9.52 (0.375) 


ss 4 9.27 (0.365) 


1.32 (0.052) 
1.22 (0.048) 
(2 PLCS.) 


DIA. 





8 Amp 


Description/Features 

The 80SQ axial leaded Schottky rectifier series has been 
optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
to 175°C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 


¢ 175°C T , operation 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


CATHODE BAND 
27.94 (1.10) MIN. 
(2 PLCS.) 


| er 


9.52 (0.375) 


9.27 (0.365) 
re | CATHODE 


2.54 (0.100) MAX. 
FLASH (2 PLCS.) 


1.32 (0. 082) 5 sell a 


1.22 (0. 048) © 


(2 PLCS.) { 
6.35 (0.250) 15 
6.10 (0.240) 


Conforms to JEDEC Outline DO - 204AR 
Dimensions in millimeters and inches 
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80SQ... Series 


Voltage Ratings 


sosaoss | s0sao4o | _80sQo4s 
Absolute Maximum Ratings 


gos [units 
le, AV) Max. Average Forward Current 50% duty cycle @ T= 119°C, rectangular waveform 
*See Fig.5 


legy Max. Peak One Cycle Non-Repetitive 5ys Sineor3ps Rect. pulse Following any rated 
load condition and 


Surge Current * See Fig. 7 | 380 | 10ms Sine or6ms Rect. pulse |with rated Varm &PPplied 


















> 











E,, Non-Repetitive Avalanche Energy T= 25°C, |,,=1.6Amps,L=7.8mH 
lag Repetitive Avalanche Current A_ | Currentdecayinglinearlytozeroin1 psec 
Frequency limited by T max. V, =1.5xV,, typical 


J A 
Electrical Specifications 


80S@ | Units 


V.,, Max. Forward Voltage Drop _— (1) | 053 | vi | @ 8A T= 25° 
* See Fig. 1 | 060 | V_ | @16A 
| 044 | v |@ 8a 
T, = 125°C 
lay Max. Reverse Leakage Current (1) | 2 | mA T,= 25°C V ted V 
* See Fig. 2 | 15 | mA | Ty = 125 °C ia 
| 10.0 | 






















FM 


C, Max. Junction Capacitance V,, = 5V po) (test signal range 100Khz to 1Mhz) 25 °C 
L,; Typical Series Inductance | nH Measured lead to lead 5mm from body 


dv/dt Max. Voltage Rate of Change 10,000 | V/us 
(Rated V,) 
(1) Pulse Width < 300ys, Duty Cycle < 2% 


Thermal-Mechanical Specifications 


8080 


J 
stg : 
toLead 1/8inchleadlength 
foe Neato | 
Junction to Air 
Pie een 


wt Approximate Weight 1.4(0.049) | g (02.) 


Case Style DO-204AR JEDEC : 
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80SQ... Series 





Reverse Voltage - Vp (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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80SQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.222A 


International 
[r¢R|Rectifier 90SQ... SERIES 


SCHOTTKY RECTIFIER | 9 Amp 





Major Ratings and Characteristics Description/Features 


The 90SQ axial leaded Schottky rectifier series has been 
Characteristics unite 


optimized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
le, AV) Rectangular 
waveform 


esa. 
4 able operation up to 150°C junction temperature. Typical 
applications are in switching power supplies, converters, 
ree T2. 
oe 
‘ Rat ha 
| > 












< 


e 150°C T , operation 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 


SURFACE 


ramn) 
OS <f 

ud 
= 
= 
as 
= >< 
x 


< 





free-wheeling diodes, and reverse battery protection. 
@ 9Apk, T = 125°C 


CASE STYLE AND DIMENSIONS 


CATHODE BAND 

27.94 (1.10) MIN. 
6.35 (0.250), (2 PLCS) 
6.10 (0.240) 


9.52 (0.375) 


9.27 (0.365) 
| re | CATHODE 


27.94 (1.10) MIN. ae Mes) 


(2 PLCS.) 9.52 (0.375) 
9.27 (0.365) 
DIA. a L 


i | 1.32 (0.052) 
1.22 (0.048) 
VY (2 PLCS.) { 
6.35 (0.250), 
6.10 (0.240) 
1.32 (0.052) j 


1.22 (0.048) P/A 


Conforms to JEDEC Outline DO - 204AR 
(2 PLCS.) 


Dimensions in millimeters and inches 
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90SQ... Series 


Voltage Ratings 


gosaoss | eosao4o |  90sa045 
Absolute Maximum Ratings 


le AV) Max. Average Forward Current 50% duty cycle @ T., = 69°C, rectangular wave form 
*SeeFig.5 
| 


Max. Peak One Cycle Non-Repetitive 5us Sineor3yusRect. pulse Following any rated 
FSM S y P A H HB P oad condition and 























Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated ee applied 
E,, Non-Repetitive Avalanche Energy T = 25°C, |,,=1.8Amps, L=7.4mH 


l,4g Repetitive AvalancheCurrent 3 A_ | Currentdecayinglinearlytozeroin1 psec . 
Frequency limited by T ,max. V, = 1.5xV,, typical 


Electrical Specifications 
| Parameters | 90S@[Units| Conditions, 
@ 18A 
m 


V Max. Forward Voltage Drop _— (1) 0.4 
* See Fig. 1 0.5 
@ 18 
lq Max. Reverse Leakage Current (1) T,= 25°C ei aiea 
* See Fig. 2 T, = 125°C P ‘ 
C, Max. Junction Capacitance | 900 | pF | Vp ™ 5Vp¢» (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance | 10.0 | nH Measured lead to lead 5mm from body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300us, Duty Cycle < 2% 














FM 











Thermal-Mechanical Specifications 


Units 


T, | Max.Junction Temperature Range ae 
Ty, __Max.StorageTemperatureRange |-55t0150] C 


Ry, Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toLead 


1/8inchleadleangth ¢ 


Risa lypical Thermal Resistance, 44 °C/W 

Junction to Air 

[wt__ Approximate Weigh iaeo@lee)] 
| Case Style DO-204AR JEDEC 












— 
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90SQ... Series 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 3- Typical Junction Capacitance 
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90SQ... Series 


Allowable Case Temperature - (°C) 
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Vs. Average Forward Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.273 


95SQ015 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics [9580015 | Units 
a 












waveform 
legy @tp=Spssine pA | 
Ve @ 9Apk, T = 75°C 


CASE STYLE AND DIMENSIONS 


6.35 (0.250) 


6.10 (0.240)0 


27.94 (1.10) MIN. 
(2 PLCS.) 


1.32 (0.052) 


1.22 (0.048) 
(2 PLCS.) 


9.52 (0.375) 
9.27 (0.365) 





DIA. 





9 Amp 


Description/Features 
The 95SQ015 axial leaded Schottky rectifier has been opti- 
mized for ultra low forward voltage drop specifically for the 
OR-ing of parallel power supplies. The proprietary barrier 
technology allows for reliable operation up to 100° C junction 
temperature. Typical applications are in parallel switching 
power supplies, converters, reverse battery protection, and 
redundant power subsystems. 
e 100° C T |; operation 
e Optimized for OR-ing applications 
Ultra low forward voltage drop 
¢ High frequency operation 
¢ Guard ring for enhanced ruggedness and long term 
reliability 
¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


CATHODE BAND 
27.94 (1.10) MIN. 
(2 PLCS.) 


| os 


9.52 (0.375) 
9.27 (0.365) 


———4-—_t 


CATHODE 


2.54 (0.100) MAX. 
| FLASH (2 PLCS.) 


1.32 (0.052) a a 


1.22 (0.048) 
6.35 (0.250) 


(2 PLCS) SOME: 


6.10 (0.240) 
Conforms to JEDEC Outline DO - 204AR 
Dimensions in millimeters and inches 
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95SQ015 


Voltage Ratings 


| Partnumber | SOI 


Absolute Maximum Ratings 


Parameters 


l F(AV) Max. Average Forward Current 
*See Fig.5 
legy Max. Peak OneCycle Non-Repetitive | 2900 | 























50% duty cycle @ T= 55°C, rectangular wave form 
5us Sineor3ysRect. pulse Following any rated 
- load condition and 
10ms Sine or6ms Rect. pulse |with rated Varu @pplied 


T= 25°C, |,.=1 Amps, L=9mH 


A_ | Currentdecayinglinearlytozeroin1 psec 
Frequency limited by T max. V, =3xV,, typical 


> 


Surge Current * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 


l4n “Repetitive Avalanche Current 


Electrical Specifications 


Parameters 3 


Vey Max. Forward Voltage Drop (1) 
* See Fig. 1 













/9ssq|units| Conditions 


3 
7 


= 





| Max. Reverse Leakage Current (1) 


* See Fig. 2 












RM 


Tost 


C, Max. Junction Capacitance | 1300 | pF V, = 5V pg, (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 10.0 | nH | Measured lead to lead 5mm from body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


| Parameters | 958Q |Units| Conditions 


R : 


J 
stg 
tu. Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toLead 1/8inchleadleangth 
Riga Typical Thermal Resistance, °C/W 
Junction to Air 


wt Approximate Weight 1.4(0.049) | g (0z.) 


Case Style DO-204AR JEDEC 
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Instantaneous Forward Current - I (A) 


95SQ015 


Reverse Current - lp (mA) 





Reverse Voltage - Vp (V) 









Fig. 2- Typical Values of Reverse Current 
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Fig.4-Maximum Thermal Impedance Z, , Characteristics 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.283 


International 
[teR|Rectifier 6TQ... SERIES 


SCHOTTKY RECTIFIER 6 Amp 





Major Ratings and Characteristics Description/Features 


The 6TQ Schottky rectifier series has been optimized for low 
Characteristics a reverse leakage at high temperature. The proprietary barrier 
le, AV) Rectangular 

waveform 
fo : 










supplies, converters, free-wheeling diodes, and reverse 
battery protection. 
e 175°C T , operation 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 








technology allows for reliable operation up to 175° C junction | 
@ tp=5ussine 


temperature. Typical applications are in switching power 
@ 6 Apk, T = 125°C 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS ae 3.78 (0.149) 54 ape (0.048) 
| ane 


3.54 (0.139) ~ * 


a 
10.54 (0.415) 4-97 (0.180) aie gous neI6 


2.54 (0.100) 


4.32 (0. 170) ee TERM2 3.96 (0.156) 
Pa ( | eee 


14.09 (0.555) 
13.47 (0.530) 


~ 1.40 (0.055) 2.89 (0.114) 
T.15 (0.045) saluaa 2.64 (0.104) 

0.69 (0.027) eae 

CATHODE 


0.61 (0.024) MAX. 


15.24 (0.600) 600) 
som 


14, 84 (0. 14.84 (0.584) §.08 (0.200) REF CATHODE ANODE 
bare Conforms to JEDEC Outline TO - 220AC 


Dimensions in millimeters and inches 
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6TQ... Series 
Voltage Ratings 7 


Part number 6TQ035 6TQ040 6TQ045 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 
Absolute Maximum Ratings 


le AV) Max. Average Forward Current aie 50% duty cycle @ T., = 163°C, rectangular wave form 
*SeeFig.5 


l-sy Max. Peak One Cycle Non-Repetitive 5us Sineor3pysRect.pulse _| Following any rated 
A load condition and 
Surge Current * See Fig. 7 140 10ms Sine or 6ms Rect. pulse | with rated Vary @pplied 


E,, Non-Repetitive Avalanche Energy | 8 | md | T = 25°C, |,,=1-20Amps,L=11.10mH 


lag Repetitive Avalanche Current A_ | Current decaying linearly to zeroin 1 psec 
Frequency limited by T max.V,=1.5x¥V,, typical 
Electrical Specifications 


Parameters 


Max. Forward Voltage Drop (1) 
* See Fig. 1 








































| oso | v [@iza | 7 
T, = 125 °C 
rie tea 
lay Max. Reverse Leakage Current (1) | 0.8 | mA T,= 25°C wea 
* See Fig. 2 T=1205%] FR OR 
Lee] 


FM 








J 
C, Max. Junction Capacitance V,, = 5Vp,, (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 
(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters 


T r Max. Junction Temperature Range |-55to175 cra 
Pale bel sei ds alc cl aa NN 


Rio Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase 
are Typical Thermal Resistance, Case to all °C/W | Mounting surface , smooth and greased 


Heatsink 


wt Approximate Weight 2 (0.07) 


T Mounting Torque 6 (5) 


Min. 
Max. 


Case Style TO-220AC 


D-94 


6TQ... Series 


Instantaneous Forward Current - lp (A) 








Reverse Current - Ip (mA) 





0 5 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Thermal Impedance - Z thic (&™) 





|| TN 


Vs. Reverse Voltage 


mane 
escent ON || 
ee i— 


1 
eee —— — oe 
1 a a 


— naa I —— 
agit 
ee || - 
B= 0.08TT | TU | UL i 
ei | L_ 
Ld 
Ll 


28 SS ON ON Oa 6 ww Go Ww SD A SE GS WG SO 
0 RS a 0 0 ee ee 
PT tT 


— 
SE 6 0S EES RES Ge SD Fs OG GS © CUTER) GOUTEED GUNS Ont GU AE OS OS © MES CED EN One oO 
= 


it et 
eer 
ee dy uty factor D= ty/t » 


* 2 OO 0 CARE ED SN Oe Ge Oe OE 8D SE GE es GE GS Ee Ce 


ED” 2c 08 SO 6 SS Ee CG 0 ee ee 


I 
| 

aa noe Fuse HEH o peakT.«P..xZ. Tf 
Tri[(Thermal Resistance) T/T T1] : J” pM‘ thud 'cT 
Billi te ELL | 
1 


.0001 .001 01 1 1 10 
ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Maximum Thermal Impedance Z,, ,, Characteristics 





D-95 


6TQ... Series 


Allowable Case Temperature - C) 
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PD-2.238 


International 
zer|Rectifier 8TQ... SERIES 


SCHOTTKY RECTIFIER 8 Amp 





Major Ratings and Characteristics Description/Features 


The 8TQ Schottky rectifier series has been optimized for low 
Characteristics ) ata... | Unite reverse leakage at high temperature. The proprietary barrier 
ley AV) Rectangular 
waveform 
SM 






technology allows for reliable operation up to 175° C junction 
temperature. Typical applications are in switching power 
le @ tp= 5s sine 
V 


supplies, converters, free-wheeling diodes, and reverse 
battery protection. 
 eamemT 1250 | 058 


e 175°C T , operation 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS a s 2619 oy 12 008 
| ser 

6.48 (0.255) 

10.54 (0.415) 4.57 (0.180) 7 ies E_zwony S088 


2.54 (0.100) 


MAX. 4.32 (0.170) p= rem? aa 


14.09 (0.555) 2.04 (0.080) 
13.47 (0.530) MAX. 


a 


1.40 (0.055) 2.89 (0.114) 
-15 (0. 64 (0.104 
1.15 (0.045) 0.94 (0.037) 2.64 (0.104) 
0.69 (0.027) 
1 3 


BASE 
CATHODE 
0.61 (0.024) MAX. 2 


15.24 (0.600) 
14.84 (0.584) re 


1 3 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 
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-—-8TQ... Series 
Voltage Ratings 









87080 


V, Max. DC Reverse Voltage (V) 
Vawuy Max. Working Peak Reverse Voltage (V) 

















Absolute Maximum Ratings 


le AV) Max. Average Forward Current 50% duty cycle @ T= 157°C, rectangular wave form 
*See Fig. 5 


lesy Max. Peak One Cycle Non-Repetitive | 850 | 5us Sine or 3ys Rect. pulse er pales any one 
Surge Current * See Fig. 7 | 230 10ms Sine or 6ms Rect. pulse | with rated V,_.,,, applied 
E,, Non-Repetitive Avalanche Energy T= 25°C, |,,= 0.50 Amps, L= 60 mH 
lan Repetitive Avalanche Current A__ | Current decaying linearly to zeroin 1 psec | 
Frequency limited by T max. V, = 1.5xV,. typical 
Electrical Specifications 


: D : 8A . . 
@ 16A 


* See Fig. 1 


C, Max. Junction Capacitance | 500 | pF | Vp = 5Vi¢, (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 8 | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
Riacs 'YPical Thermal Resistance, Case to lot °C/W | Mounting surface , smooth and greased 


Heatsink 
(0z.) 


wt Approximate Weight 2 (0.07) 


T Mounting Torque Min. 6(5) |Kg 
Max. 12(10) | (Ibf-in) 
Case Style TO-220AC JEDEC 


> 


















FM 












vo) 


| 





D-98 


8TQ... Series 


Instantaneous Forward Current - le (A) 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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8TQ... Series 


Allowable Case Temperature - (*C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.057B 


10TQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


le, AV) Rectangular 
waveform 


@ 10Apk, T = 125°C 


RRM 
Ve 


CASE STYLE AND DIMENSIONS 


10.54 (0.415) 


4.57 (0.180) 
MAX. 4.32 ( 


a 
aS 


15.24 (0.600) 


14.84 (0.584) ~ 








0.170) 


10 Amp 


Description/Features 

The 10TQ Schottky rectifier series has been optimized for 
low reverse leakage at high temperature. The proprietary 
barrier technology allows for reliable operation up to 175°C 
junction temperature. Typical applications are in switching 
power supplies, converters, free-wheeling diodes, and re- 
verse battery protection. 


e 175° CT, operation 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


3.54 (0.139) ~* 


6.48 (0.255) 
{ 2.92 (0.115) 6.23 (0.245) 


2.54 (0.100) 


1.32 (0.052) 
10.54 (0.415) 
, ae 3.78 (0.149) 7.22 (0.088) 


TERM2 3,96 (0.156) 


{ 3.55 (0,140) 


14.09 (0.555) 
13.47 (0.530) 


faa 


1.40 (0.055) 2.89 (0.114) 
1.15 (0.045 ‘ . 
: 0.94 (0.037) ca as 
0.69 (0.027) BASE 
CATHODE 
0.61 (0.024) MAX. 2 
4.57 (0.180 
3 


4.32 (0.170) 
1 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 
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10TQ... Series 


Voltage Ratings 


10TQ035 10TQ040 | 10TQ045 
Absolute Maximum Ratings 


107 


i Max. Average Forward Current 
*See Fig. 5 


lesy Max. Peak One Cycle Non-Repetitive 


| 1050 | 
Surge Current * See Fig. 7 | 280 | 
es 



















50% duty cycle @ T., = 151°C, rectangular wave form 


5us Sineor3ysRect.pulse _| Following any rated 
oad condition and 





F(AV) 


10ms Sine or 6ms Rect. pulse | with rated V.,.,, applied 


T = 25°C, |,,=2Amps, L=6.5mH 
Current decaying linearly to zero in 1 psec 
Frequency limited byT max. V, = 1.5x\V,, typical 


mJ 


Parameters 10T@ |Units| Conditions 
Vey Max. Forward Voltage Drop = (1) @ 10A T= 25°C 
* See Fig. 1 @ 20A | 
Ty 
R R } 


E,, Non-Repetitive Avalanche Energy 


lan Repetitive Avalanche Current 


Electrical Specifications 



















ost | Vv |@20A 
lay Max. Reverse Leakage Current (1) ieee | mA realy 
* S00 Fig. 2 [95 | mA [T= 1258S 


C, Max. Junction Capacitance | 900 | pF | Vp, = 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance | 80 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/s | 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


tora |Units| Conditions 









T, Max dunctnTomperatweRenge |-s5t0178| ° | 
UE ail nd el clack (A 


Rico Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
Rics Typical Thermal Resistance, Case to il °C/W | Mounting surface , smooth and greased 


Heatsink 


wt Approximate Weight 2 (0.07)  g (oz.) 


T Mounting Torque Min. | 6(5) | 
ex. | 7200) 


TO-220A0 JEDEC 
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10TQ... Series 


Reverse Current - Ip (mA) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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10TQ... Series 


' Allowable Case Temperature - (C) 
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Vs. Average Forward Current 





= 1008 ee ee ee 
< SSH THE tt 
= Sil TTT 

o an TS ee Sell ee aati 
7 nt So Bult 
5 ee eealineea , I 
: CCM LII 

» 
e LL 
© 
: At Any Rated Load Condition 
And With Rated V, Applied 
& Following Surge iad 
5 
z 
100 
10 100 1000 10000 


Square Wave Pulse Duration - t p (microsec) 


Fig. 7- Maximum Non-Repetitive Surge Current 











HIGH-SPEED 
SWITCH 


FREE-WHEEL 
DIODE 


DUT 


Vd = 25 Volt 


cunRENT 


40HFL40S02 
MONITOR 


Fig. 8- Unclamped Inductive Test Circuit 
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12TQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


| 


F(AV) Rectangular 
















(ne 6.08 
legy @ tp=Sypssine | 990 
Ve @15Apk,T ,=125°C | 080 

. | 


ES 


CASE STYLE AND DIMENSIONS 


4.57 (0.180) 


10.54 (0.415) 
MAX. 


a 
~ > 


15.24 (0.600) 


14.84 (0.584) Mia! 


( 
4.32 ( 


oF 





0.170) 


15 Amp 


Description/Features 

The 12TQ Schottky rectifier series has been optimized for 
very low forward voltage drop, with moderate leakage. The 
proprietary barrier technology allows for reliable operation 
up to 150° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 

e 150° C T , operation 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


1.32 (0.052) 


a ee 278 (0.149) 9 7 F 7.22 (0.048) 
3.54 (0.139) 
a 6.48 (0.256) 
LT 2.92(0.115) 23 (0.245) 
15.24 (0.600) 2.54 (0.100) 
4.84 (0.584) 


TERM 2 3.96 (0.156) 
4 3.55 (0.140) 
2.04 (0.080) | 


14.09 (0.555) 
13.47 (0.530) MAX, 


| 0.94 (0.037) 
0.69 (0.027) Anse 
CATHODE 
{ 1 3 0.61 (0.024) MAX. 
4.57 (0.180) 
4.32 (0.170) 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 


1.40 (0.055) 
1.15 (0.045) 


2.89 (0.114) 
2.64 (0.104) 
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12TQ... Series 


Voltage Ratings 


12Ta035 | 12TQ040 | — 12TQ045 
| 
Absolute Maximum Ratings 


12TQ 
Fav) Max. Average Forward Current 
*See Fig. 5 


l 
legy Max. Peak One Cycle Non-Repetitive 


Surge Current * See Fig. 7 | 250 | 
he 

















50% duty cycle @ T., = 120°C, rectangular wave form 
5us Si 3us Rect. pul Following any rated 
Fling anya 
10ms Sine or 6ms Rect. pulse | with rated Varu @PPlied 


T,=25°C, |,.=2.4Amps, L=5.5mH 
lan Repetitive Avalanche Current 


Current decaying linearly to zeroin 1 psec 
Frequency limited by T ,max. V,=1.5xV,, typical 
Electrical Specifications 


127 Conditions 
Vey Max. Forward Voltage Drop (1) | 0.56 | V | @ 145A T= 25° 
* See Fig. 1 | 0.71 | Vv | @30A | 
| 0.64 @ 30A 







E,, Non-Repetitive Avalanche Energy 










FM 


| Max. Reverse Leak Cc t (1 5 T,= 25°C 
* See Fig. 2 | mA | T,= 125°C 
: 


V 
0.71 V 
1.7 
i 70 T, 
C. Max. Junction Capacitance | 900 | pF V,, = 5Vog: (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 8.0 | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 
(1) Pulse Width < 300s, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters 


T, | Max. Junction Temperature Range 
Te Max. Storage Temperature Range 
Ric . 


Max. Thermal Resistance Junction 
to Case 


Rics lypical Thermal Resistance, Case to 
Heatsink 


wt Approximate Weight 2(0. 


T Mounting Torque Min. 
Max. 





Instantaneous Forward Current - le (A) 


12TQ... Series 
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Reverse Current - Ip (mA) 


° 
_ 


LSS ETT 


NN I 


ETT EET 
EEN EET 


PE PEP 
PT TE EEE AP 





a 
0 5 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp, (V) 


iz 


Ht EE ta 
Tess TT LT 





10 
ry Fig. 2- Typical Values of Reverse Current 
| 
Vs. Reverse Voltage 
(06S: red (a a aa ea ae 
c 
& 
= 
a 
1 8 
c 
£ 
3 
a 
4 
O 
1 100 
0 2 4 6 8 1 #12 14 16 1.8 0 10 20 30 40 50 
Forward Voltage Drop - Vem (Vv) Reverse Voltage - Vp (V) 
Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 


Vs. Reverse Voltage 
10 


ls 

PL eaeed 

1 . ta : omen Oe 
e 


01 


1. Duty factor D = t [ty 


wees 7 

. (Thermal Resistance) » Peak | FX 

001 Hill Hi 

.00001 .0001 .001 .01 1 1 10 100 
ty, Rectangular Pulse Duration (Seconds) 


Thermal Impedance - Z hc (CeC/w) 





Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 
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Allowable Case Temperature - (C) 


12TQ... Series | 
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Fig. 5- Maximum Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current 
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18TQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


| 


F(AV) Rectangular 
waveform 


| FSM @ tp=5ussine 1800 
Ve @18Apk, T)=125°C a 












CASE STYLE AND DIMENSIONS 


10.54 (0.415) 


4 
GR 


15.24 (0.600) 


14.84 (0.584) ~ 





4.57 (0.180) 
MAX. 4.32 (0.170) 


18 Amp 


Description/Features 

The 18TQ Schottky rectifier series has been optimized for 
low reverse leakage at high temperature. The proprietary 
barrier technology allows for reliable operation up to 175°C 
junction temperature. Typical applications are in switching 
power supplies, converters, free-wheeling diodes, and re- 
verse battery protection. 


e 175° CT, operation 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


1.32 (0.052) 
3.78 (0.149) DIA 1.22 (0.048) 
3.54 (0.139) ~~" 


oe a 


@ 6.48 (0.255) 
2.92 (0.115) 6.23 (0.245) 
15.24 (0.600) 


2.54 (0.100) 
14.84 (0.584) TERM 2 3.96 (0.156) 
‘ pone ee 3.55 (0.140) 


14.09 (0.555) H 2.04 (0.080) | 
13.47 (0.530) 


10.54 (0.415) 
MAX. 


1.40 (0.055) 2.89 (0.114) 
1.15 (0.045) A . 

( ) 0.94 (0.037) een 

0.69 (0.027; 
( BASE 
CATHODE 
0.61 (0.024) MAX. 

4.5/7 (0.180) 
4.32 (0.170) 


5.08 (0.200) REF. CATHODE ANODE 
Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 
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18TQ... Series 


3 


Voltage Ratings 


18TQ035 18TQ040 | _18TQ045 
Absolute Maximum Ratings 


18TQ_|Units Conditions 
le, AV) oa ha Forward Current Le 50% duty cycle @ T.. = 149°C, rectangular wave form 
*See Fig. 






















legyy Max. Peak One Cycle Non-Repetitive 5us Sine or 3ps Rect. pulse Brg Al berg 
iti 
Surge Current * See Fig. 7 | 390 | 10ms Sine or 6ms Rect. pulse |with rated V._..., applied 
E,, Non-Repetitive Avalanche Energy | 24 | om T= 25°C, I,,= 3.6 Amps, L= 3.7mH 
AR 


I Repetitive Avalanche Current A_ | Current decaying linearly to zeroin 1 psec 
Frequency limited byT max. V, = 1.5xV,, typical 
Electrical Specifications 


18TQ 


eu Max. Forward Voltage Drop = (1) | 0.60 | 
* See Fig. 1 0.72 













Conditions 
@ 18A 
@1sA | Y= 26° 
@ 36A 


Tore |v 
poss | V [eA | tL ioe 
v 


V 
V 
Ee 
lay Max. Reverse Leakage Current (1) | 25 | mA |T,= 25°C | V_=rated V 
* Se0 Fig. 2 [2s [ ma [Tato] RT 
: ee] 


C. Max. Junction Capacitance pF | V, = 5V,,, (test signal range 100Khz to 1Mhz) 25 °C 
) 










L, Typical Series Inductance | 8.0 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,, 


(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


18TQ | Units 


: 
sty 
Rijco Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
Recs Typical Thermal Resistance, Case to | °C/W | Mounting surface , smooth and greased 


Heatsink 


wt Approximate Weight 2 (0.07) 


Max. 
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18TQ... Series 
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Fig. 5- Maximum Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 


Vs. Average Forward Current 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8 -Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.266 


19TQ015 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


le AV) Rectangular 
waveform 


ee ee 















°C 


@ 19 Apk, T ,=75°C 


_ CASE STYLE AND DIMENSIONS 


10.54 (0.415) 4.57 (0.180) 


MAX. 


15.24 (0.600) 
14.84 (0.584) 





4.32 (0.170) 


19 Amp 


Description/Features 

The 19TQ015 Schottky rectifier has been optimized for ultra 
low forward voltage drop specifically for the OR-ing of 
parallel power supplies. The proprietary barrier technology 
allows for reliable operation up to 100° C junction tempera- 
ture. Typical applications are in parallel switching power 
supplies, converters, reverse battery protection, and redun- 
dant power subsystems. 


e 100° C T , operation 

* Optimized for OR-ing applications 

* Ultra low forward voltage drop 

* High frequency operation 

* Guard ring for enhanced ruggedness and long term 
reliability 

* High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


1.32 (0.052) 


3.78 (0.149) 1.22 (0.048) 


10.54 (0.415) 
7 i 3.54 (0.139) 
| { 2.92 (0,115) 


15.24 (0.600) 2.54 (0.100) 


DIA. 


‘ 


6.48 (0.255) 
6.23 (0.245) 


3.96 (0.156) 
3.55 (0.140) 


2.89 (0.114) 
2.64 (0.104) 

0.94 (0.037) 4 

0.69 (0. 

sia BASE 
CATHODE 
0.61 (0.024) MAX. 
4.57 (0.180 


4.32 (0.170) 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 
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19TQ015 


Voltage Ratings 


19TQ015 


Absolute Maximum Ratings 


19TQ_|Units 
le AV) Max. Average Forward Current A _ | 50% duty cycle @ T,, = 80°C, rectangular wave form 
*See Fig. 5 
| 


rsy Max. PeakOne Cycle Non-Repetitive| 700 5us Sine or3ysRect.pulse _| Following any rated 
load condition and 
Surge Current * See Fig. 7 | 330 


10ms Sine or 6ms Rect. pulse | with rated V_..., applied 
E,, Non-Repetitive Avalanche Energy T = 25°C, |= 1.50 Amps, L=6mH 


l4n Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, =3xV,, typical 


Electrical Specifications 


19TQ 


V4 Max. Forward Voltage Drop (1) @ 19A — 
@ 38A 
R 
































FM 


* See Fig. 1 


[036 

| 0.46 

[ose 

os 
[sea [ma [t= 100°] 
a5 ~ 
25 

[2000 

<7 





| Max. Reverse Leakage Current (1) 


* See Fig. 2 


: 
J 

PmA[T=100C [Vy 

[nit Measured ead to ead Sm rom package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


‘ wae ‘ 1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications (1) He, Duty CY ° 


19T@ |units| ___—Conditiong 


-85t0 100) 
ot Reed 
Rigo Max. Thermal Resistance Junction an °C/W | DCoperation *SeeFig.4 
toCase | 


V,, ™ 5Vpe (test signal range 100Khz to 1Mhz) 25 °C 








Rics Typical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


wt Approximate Weight 2(0.07) | g(0z.) 


T Mounting Torque Min. 6(5) {Kg-cm 
Max. 12(10) | (Ibf-in) 
Case Style JEDEC 
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19TQO015 


Instantaneous Forward Current - I-- (A) 
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S 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Vs. Reverse Voltage 
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Fig. 4-Maximum Thermal Impedance Z,, , Characteristics 
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Allowable Case Temperature - (°C) 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.241 


International 
[rer|Rectifier 20TQ... SERIES 





SCHOTTKY RECTIFIER 20 Amp 
_ Major Ratings and Characteristics Description/Features 

The 20TQ Schottky rectifier series has been optimized for 

Characteristics very low forward voltage drop, with moderate leakage. The 

proprietary barrier technology allows for reliable operation 

Rectangular up to 150° C junction temperature. Typical applications are 


lecay) 


in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


¢ 150° C T, operation 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

© High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


waveform 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS i 270.0540 ay re 


3.54 (0.139) ~~~ 


ets 
6.48 (0.255) 


10.54 (0.415) 4:97 (0.180) af isang Eaa 
MAX. 4.32 (0.1 70) TERM2 ——_ 3,96 (0.156) 


{ 3.55 (0.140) 
ao 14,09 (0.555) 
13.47 (0.530) 


” MAX. Sh 
gO G Sat 1.40 (0.055) 2.89 (0.114) 


1515 (0.045) 0.94 (0.037) a 
0.69 (0.027) ae 
CATHODE 
0.61 (0.024) MAX. 


15.24 (0.600) 
14.84 (0.584) 


5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO - 220AC 
Dimensions in millimeters and inches 
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20TQ... Series 


5 


Voltage Ratings | 


goTacss | 20Tao40 | _20TQ045 


Absolute Maximum Ratings 


20Ta Conditions 

le AV) Max. Average Forward Current A | 50% dutycycle @ T= 116°C, rectangular wave form 
*See Fig. 5 | | 

l 


csy Max. PeakOneCycleNon-Repetitive| 1800 5us Sineor3ps Rect.pulse _| Following any rated 
load condition and 
Surge Current * See Fig. 7 | 400 | 10ms Sine or 6ms Rect. pulse | with rated V,,.,, applied 
E,, Non-Repetitive Avalanche Energy T = 25°C, |,,=4Amps, L=3.4mH 
l4n Repetitive Avalanche Current A_ | Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 


207 | Units 


Vv Max. Forward Voltage Drop (1) 0.57 @ 20A T= 2% 
; | 


* See Fig. 1 

fw 
0.67 : 

| mA 

| mA | 

nH 



























FM 


lay Max. Reverse Leakage Current (1) T,= 25°C V 
a mrated V., 
* See Fig. 2 T, = 125 °C 
T 


C Max. Junction Capacitance F | V., = 5V,¢, (test signal range 100Khz to 1Mhz) 25 °C 


dv/dt Max. Voltage Rate of Change 000 | V/ ps 
ee 
(1) Pulse Width < 300ys, Duty Cycle < 2% | 
Thermal-Mechanical Specifications 


207 


T, _MaxJunctionTemperatureRange |-65t0160] | 
Poke al hall amie ine call acc i a! 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase a 

Rics Typical Thermal Resistance, Case to hoe bai Mounting surface , smooth and greased 
Heatsink 


wt Approximate Weight 2(0.07) | g(0z.) 


T Mounting Torque Min. 6 (5) Kg- 
Max. | 12(10) (Ibf-in) 


Case Style 
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instantaneous Forward Current - le (A) 
r=) 





20TQ... Series 


Reverse Current - In (mA) 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Forward Voltage Drop - Vew ™) Reverse Voltage - V,, (V) 
Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 


Thermal impedance - Z thJC (CC/W) 


Vs. Reverse Voltage 
$0 


a it imeeecn 


01 1. Duty factor D = ty /ty 





aa Single Pulse HHH 
(Thermal Resistance) 2. Peak Ty = FoyX Zin ic 
oor LILI SUT TL 


.00001 .0001 .001 .01 A 1 10 100 
ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 
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20TQ... Series 


Allowable Case Temperature - (°C) 





20TQ 
Rinyc (DC) = 1.50°C/W 3 
Cy 
= 
3 
& 
S 
® 
= 
0. F ” a 
15 20 25 30 
Average Forward Current - le, AV) (A) Average Forward Current - le AV) (A) 
Fig. 5-Maximum Allowable Case Temperature Fig.6- Forward Power Loss Characteristics 


Vs. Average Forward Current 
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2 a a ws | 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.325 


International MBR735 
[teR]Rectifier MBR745 


SCHOTTKY RECTIFIER 7.5 Amp 





Major Ratings and Characteristics Description/Features 


The MBR7.. Schottky rectifier has been optimized for low 
Characteristics sa 


reverse leakage at high temperature. The proprietary barrier 

technology allows for reliable operation up to 150° C junction 

Rectangular temperature. Typical applications are in switching power 

lay) supplies, converters, free-wheeling diodes, and reverse bat- 
waveform tery protection. 

@7.5Apk, T = 125°C | 087 V 

ae 3d 











> 


¢ 150° C T,, operation 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


> 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS 7 3.78 (0.149) 1, 1.22 (0.048) 


3.54 (0.139) ~ * 


10.54 (0.415) 4.57 (0.180) eich 


15.24 (0.600) 2.54 0. 100) 


MAX. 4,32 (0.1 70) ia i 3.96 (0.156) 


3.55 (0.140) 





1.40 (0.055) 2.89 (0.114) 
1.15 (0.045) 2.64 (0.104) 


; . 14.09 (0.555) 
13.47 (0.530) 
BASE 
CATHODE 


15.24 (0.600) «oF cee : 
14.84 (0.584) 


1 3 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO-220AC 
Dimensions in millimeters and inches 
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MBR735 
MBR745 [TR] 
Voltage Ratings 


MBR735 MBR745 







Absolute Maximum Ratings 
















Parameters MBRT.. 
I AV) Max. Average Forward Current @T,,= 120°C, (RatedV,) 


; Following any rated load 
| Sus Sine or 3ys Rect. pulse} condition and with rated 
A Vanm @Pplied 





esq Non-Repetitive Peak Surge Current 


Surge applied at rated load condition halfwave single 
phase 60Hz | 


2.0 psec 1.0KHz 





lan PeakRepetitive Reverse Surge Current 


Electrical Specifications 


Viu Max. Forward Voltage Drop (1) 
| 0.57 | VY '@ 7.5A | 7.5A 
Rated DC voltage 


lam Max. Instantaneus Reverse Current 
(1) | mA |T,= 125°C | 


C, Max. Junction Capacitance | 400 | pF | V,, = 5V a.) (test signal range 100Khz to 1Mhz) 25°C 










L, Typical Series Inductance | nH | Measured from top of terminal to mounting plane 
dv/dt Max. Voltage Rate of Change V/ ps 
(Rated V,) 
(1) Pulse Width < 300s, Duty Cycle <2% . 
Thermal-Mechanical Specifications | | 
MBR.. | Units 
Tug Mak Storage TemperatueRange —[-8510175[ °C | 


Rac Max. Thermal Resistance Junction °C/W | DC operation 
to Case 
Rics lypical Thermal Resistance, Case ion 













° 


C/W | Mounting surface, smooth and greased 
to Heatsink 


wt Approximate Weight 2(0.07) |g(0z.) 


T Mounting Torque Min. | 6(5) | Kg-cm 
Max. | 12(10) |(df-in 


Case Style TO-220AC JEDEC 


* For Additional Informations and Graphs, Please See the 6TQ Series 


weet 
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PD-2.317 


International MBR1035 
ter|Rectifier MBR1045 


SCHOTTKY RECTIFIER 10 Amp 





Major Ratings and Characteristics Description/Features 


The MBR10.. Schottky rectifier has been optimized for low 
Characteristics reverse leakage at high temperature. The proprietary barrier 
technology allows for reliable operation up to 150° C junction 


Rectangular temperature. Typical applications are in switching power 
liv) supplies, converters, free-wheeling diodes, and reverse bat- 
tery protection. 


waveform 


VaRM ¢ 150° C T, operation 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
@ 10Apk, T = 125°C ¢ High frequency operation 
e Guard ring for enhanced ruggedness and long term 
reliability 


legy @ tp=Spssine 





3.54 (0.139) Os 


CASE STYLE AND DIMENSIONS ys" 3.78 (0.448) AT) 


10.54 (0.415) 4.57 (0.180) a sony Sees 


2.54 (0.100) 


4,32 (0.170 is 2.96 (0.156) 
Ps (0.170) i. 


14,09 (0.555) ; 
13.47 (0.530) : 0.100 (0.004) 


SS 1.40 (0.055) 2.89 (0.114) 
1.15 (0.045) 0.94 10.037) 2.64 (0.104) 
0.69 (0.027) 
BASE 


CATHODE 
0.61 (0.024) MAX. 


15.24 (0.600) 
14,84 (0.584) 


4.32 (0.170) 


~~ 5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO-220AC 
Dimensions in millimeters and inches 
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MBR1035 
MBR1045 | I~@R 
Voltage Ratings : 


MBR1035 MBR1045 
Absolute Maximum Ratings 


MBRIO.. 


l Max. Average Forward Current @T,,= 120°C, (Rated V,) 


ra oe 
; Following any rated load 
Sus Sine or 3ys Rect. pulse} condition and with rated 
Vanu PPlied 
Surge applied at rated load condition halfwave single 
phase 60Hz 


A | 2.0 usec 1.0KHz 





















| Non-Repetitive Peak Surge Current 


FSM 








laay /PeakRepetitiveReverse Surge Current 


Electrical Specifications | 


MBRI0..|Units| Conditions 


0. °C 
FM 
ee 
— 


(1) [15 [ma [T= 125°C] he 
: 7 i ee] 
| 80 
















C. Max. Junction Capacitance V,, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance | nH Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 1000 V/ ps 
(Rated V,) 


(1) Pulse Width < 300s, Duty Cycle <2% 






Thermal-Mechanical Specifications 


MBR10.|Units| Conditions 


Tag Max Storage TomporatreRange [-@500775[ | 


J 
stg : 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case | 
Rics Typical Thermal Resistance, Case °C/W | Mounting surface, smooth and greased 
to Heatsink 


vt Approximate Wag ZC) cc 
Mounting Torque Min. | 6(5) |Kg-c 
Max. | 12(10) _|(lbf-in) , 


= : 
| Case Style TO-220AC JEDEC 


* For Additional Informations and Graphs, Please See the 10TQ Series 








3 
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PD-2.319 


International MBR1635 
[teR|Rectifier MBR1645 


SCHOTTKY RECTIFIER 16 Amp 





Major Ratings and Characteristics Description/Features 


The MBR16.. Schottky rectifier has been optimized for low 
Characteristics MBR‘16.. 


reverse leakage at high temperature. The proprietary barrier 

technology allows for reliable operation up to 150° C junction 

lah Rectangular temperature. Typical applications are in switching power 
waveform 

legy @ tp=Spssine 1800 


supplies, converters, free-wheeling diodes, and reverse bat- 
Ve  @16Apk,T ,=125°C | 087 
J 










e 150°C T y operation 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


tery protection. 
0.57 
a coe. 





— ee 


3.54 (0.139) ~ * 


as ie 
10.54 (0.415) 4.57 (0.180) | FOE so B82 


15.24 (0.600) 2.54 (0.100) 


MAX. 4,32 (0.1 70) := 3.96 (0.156) 


CASE STYLE AND DIMENSIONS ye Pts ri one 
He 


TERM 2 
! 3.55 (0.140) 


14.09 (0.555) 2.04 (0.080) | 
13.47 (0.530) MAX. 


Paez! 


1.40 (0.055) 2.89 (0.114) 
1.18 (0.045) 0.94 (0.037) 2.64 (0.104) 
0.69 (0.027) 


BASE 
CATHODE 


15.24 (0.600) asPOTED 0.61 (0.024) MAX. 2 


14.84 (0.584) ‘a 


1 3 
5.08 (0.200) REF. CATHODE ANODE 


Conforms to JEDEC Outline TO-220AC 
Dimensions in millimeters and inches 
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MBR1635 
MBR1645 
Voltage Ratings 


MBR1635 MBR1645 











Absolute Maximum Ratings 






Parameters MBRI6. 
le AV) Max. Average Forward Current | 16 | A | @T,=125°C, (RatedV,) 


; Following any rated load 
1800 Sys Sine or 3s Rect. pulse | condition and with rated 
A Varo 2Pplied 
Surge applied at rated load condition halfwave single 
phase 60Hz 
a ee 










lesy Non-Repetitive Peak Surge Current 








2.0 psec 1.0 KHz 





laam PeakRepetitive Reverse Surge Current 


Electrical Specifications 


Parameters MBI. 


a, Max.Forward Voltage Drop (1) | 0.63 @ 16a | T,= 25°C 
0.57 @ 16A T, = 125 °C 
yw Max. Instantaneus Reverse Current 


: 


C, Max. Junction Capacitance | 1400 | pF |V, =5V,q, (test signal range 100Khz to 1Mhz) 25°C 






R 







L; Typical Series inductance Measured from top of terminal to mounting plane 
dv/dt Max. Voltage Rate of Change V/ ps 
(Rated V_) 
Thermal-Mechanical Specifications ; 
Parameters MBRI6.. 

















(1) Pulse Width < 300s, Duty Cycle <2% 


Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case 
R,.. Typical Thermal Resistance, Case Rol °C/W | Mounting surface, smooth and greased 


thos 
to Heatsink 


wt Approximate Weight 2(0.07) jg(0z.) 


T Mounting Torque Min. 6(5) |Kg-cm 
. Max. | 12(10) | (ldf-in 
Case Style TO-220AC JEDEC 


* For Additional Informations and Graphs, Please See the 18TQ Series 
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PD-2.291 





International 
iteR|Rectifier 10CTQ150 


SCHOTTKY RECTIFIER 10 Amp 





Major Ratings and Characteristics Description/Features 


The 10CTQ150 center tap Schottky rectifier has been opti- 
Characteristics 10CTQ150 


mized for low reverse leakage at high temperature. The 
lecay) Rectangular 


units proprietary barrier technology allows for reliable operation up 
A 
waveform 


to 175° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 
a ee 


and reverse battery protection. 
Ve @BApKT,- 125° 














> 


e Low forward voltage drop 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


e 175° CT , operation 
(per leg) 


e Center tap TO-220 package 


10. 2415 1.32 (0.052) 
CASE STYLE AND DIMENSIONS 7 $0415 are ey pie ous 


354 (0.13) 
10.54 (0.41 Ls} 4.57 (0 el 80) ‘i geRg ~ T_ 2.92 (0,115) Saez 


MAX. | 4.32 (0.170) 15.24 (0.600) ===> 2.54 (0.100) 


14.09 (0.555) 3.96 (0.156) 
os ieee pie || ae 
> a | 


1.40 (0.055) 2.89 (0.114) 


. 1.15 (0.045) juan 2.64 (0.104) 
0.69 (0.027) BASE 
COMMON 
CATHODE 
123 
| geen 0.61 (0.024) MAX. 2 
4.32 (0.170 came 
15.24 (0.600) tT 
2.54 (0.100) | 2 3 
14.84 (0. 984) 5.08 (0.200) REF. a CATHODE sa 
Conform to JEDEC outline TO - 220AB 
Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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10CTQ150 


Voltage Ratings 


10CTA150 
Absolute Maximum Ratings 


10CT 


le AV) Max. Average Forward Current |= |] 50% duty cycle @ T= 145°C, rectangular wave form 
*See Fig. 5 


Max. Peak One Cycle Non-Repetitive 5us Sineor3ys Rect. pulse | Following any rated 
rom load condition and with 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse] rated V_...,, applied 


E,, Non-Repetitive Avalanche Energy 6.75 mJ |T,= 25°C, |, =0.30Amps, L= 150mH 
(Per Leg) 
lan - Repetitive Avalanche Current A |Currentdecayinglinearlytozeroini psec — 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications 


1ocTa_|Units 
Max. Forward Voltage Drop | 993 | v | 5A T= 25° 
(PerLeg)*SeeFig.1 (1) { 140 | V [@ : 
0.73 ov 
orev ee 


| 086 | Vv 
lay Max. Reverse Leakage Current | 0.05 | -mA | : ey Dessay 
(Per Leg) *SeeFig.2 (1) T, = 125°C A R 
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C, Max. Junction Capacitance (Per Leg) Va ™ 5V no) (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (PerLeg) | 8.0 | nH |Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 V/ us 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 





Thermal-Mechanical Specifications 


1ocTQ |units| Conditions = 
Ty, Max.StorageTemperatureRange | -55t0175 
R 


aaa Max. Thermal Resistance Junction °C 
to Case (Per Leg) 
thC 


R Max. Thermal Resistance Junction 1.75 °C/W | DC operation 
to Case (Per Package) 




















E 


DC operation *See Fig. 4 


Rics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


wf Approximate Weigh 2007) [gex)| SSS 


T Mounting Torque Min. 6 (5) Kg-cm 
Mex. | _12(10) _|(tbtin) 


Case Style TO-220AB JEDEC 
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instantaneous Forward Current - Ie (A) 


10CTQ150 


Reverse Current - Ip (mA) 
oS 


001 


.0001 





Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Forward Voltage Drop - Vem (V) Reverse Voltage - Vp (V) 


Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Junction Capacitance - Cl (pF) 
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HTT 1. Duty factor D= ty /tp 


Thermal Impedance - 2 mC (CW) 





oe cee i 
(Thermal Resistance) TTT 
rae 
.00001 .0001 001 01 1 1 10 100 
ty, Rectangular Pulse Duration (Seconds) 


Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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10CTQ150 





Allowable Case Temperature - (°C) 
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Average Forward Current - 7 AV) (A) Average Forward Current - | F(AV) (A) 

Fig. 5- Max. Allowable Case Temperature | Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


Non-Repetitive Surge Current - | FSM (A) 





100 
10 100 1000 i 0000 


Square Wave Pulse Duration - ty (microsec) 


Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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DUT IRFP460 SWITCH 
a | 
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CURRENT T 40HFL40S02 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.054B 


International 
itoR|Rectifier 12CTQ... SERIES 


SCHOTTKY RECTIFIER 12 Amp 





Major Ratings and Characteristics Description/Features 


Characteristics 


Le AV) Rectangular 
waveform 


The 12CTQ center tap Schottky rectifier series has been 
optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
to 175° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 


and reverse battery protection. 
VeaRM ¢ 175° CT, operation 

e Center tap TO-220 package 
e Low forward voltage drop 


‘ ¢ High purity, high temperature epoxy encapsulation for 
Ve @6Apk,T ,=125°C enhanced mechanical strength and moisture resistance 


(per leg) ° High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


legy @ tp=Sypssine 





1.32 (0.052) 


10.54 (0.415 = 
ath ) 3,78 (0.149) 5, 1.22 (0.048) 
: 3.54 (0.139) 


10.54 (0.415) 4.57 (0.180) wakctee ons, BOT) 


15.24 (0.600) 2.54 (0.100) 


MAX. 4.32 (0.170) PEO reRW 2 
| Seams 3 


CASE STYLE AND DIMENSIONS 


14.09 (0.555) If 
13.47 (0.530) =a 


LA 1.40 (0.055) J 2.89 (0.114) 
1.15 (0.045) 0.94 (0.037) 2.64 (0.104) 

0.69 (0.027) BASE 

COMMON 


CATHODE 
123 2 


| 0.61 (0.024) MAX. 
4.57 (0.180) tia 
32 (0. 
19.24 (0.600) bs as 
2.54 (0.100) ! 2 33 
14.84 (0.584) sv nao we pe 


Conform to JEDEC outline TO - 220AB 
Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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12CTQ... Series Te@R' 


Voltage Ratings : 


12cTao35 | 12cTa040 | 12CTQ045 


Vewm Max. Working Peak Reverse Voltage (V) 
120T@ [Units 


Absolute Maximum Ratings 
i Max. Average Forward Current Ge 50% duty cycle @ T., = 157°C, rectangular wave form 


F(AV) 

*See Fig.5 

lesy Max. Peak OneCycle Non-Repetitive ‘- 5us Sineor3ysRect. pulse del any Pocetal im 
10ms Sine or 6ms Rect. pulse/rated V,,..,, applied 


Surge Current (Per Leg) * See Fig. 7 | 140 | 
E,, Non-RepetitiveAvalanche Energy mJ {T= 25°C, 1,,=1.20Amps, L=11.10mH 

(Per Leg) 
bon ee Currentdecayinglinearlytozeroin1 psec 


l4n Repetitive AvalancheCurrent 
(Per Leg) 
Electrical Specifications 


120TQ | Units 
V Max. Forward Voltage Drop @ 6A 0 
T,= 25°C 
(Per Leg) * See Fig. 1 (1) | 069 | V |@ 12A | 
os1| vee] 
oes [|v [eta] 7. 
lay Max. Reverse Leakage Current | 0.8 | mA | T,= 25°C Siinewieabea yy 
(Per Leg) *SeeFig.2 (1) T,= 125 °C e a 
C, Max. Junction Capacitance (Per Leg) | 400 | pF |V,=5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 8.0 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 
120TQ [units 


J 
" Rede 
Rij Max. Thermal Resistance Junction °C/W | DCoperation *See Fig. 4 
toCase (Per Leg) | 
Ric Max. Thermal Resistance Junction 1.75 °C/W | DCoperation 
to Case (Per Package) 
























Frequency limited by T max. V, =1.5xV,, typical 
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Thermal-Mechanical Specifications 









thcS 
to Heatsink 


wi Approximate Weigh 2007 leee)] —SSSCSCS~—S 


R Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 






T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) | (Ibf-in) 
Case Style 
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| 12CTQ... Series 


Instantaneous Forward Current - le (A) 











“ec 25 
Pe = F | = 
5 ee ee 
35 —— ——— 
o SS 
: a a al 
& +S 
era] 
0 5 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp (V) 
Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(PerLeg) Vs. Reverse Voltage (Per Leg) 
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ot kee | EE ETE 1. Duty factor D = ty /ty 


Thermal impedance - Z #, i> CCIW) 


2. Peak qT, ‘= Fom* Z 


thuc’ 'c 





"00001 ~—-.0001 001 01 4 1 10 100 
ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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12CTQ... Series 


Allowable Case Temperature - (C) 
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Average Forward Current - | F(AV) (A) Average Forward Current - IF, AV) (A) 

Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Square Wave Pulse Duration - tp (microsec) 







Non-Repetitive Surge Current - leow (A) 


100 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 


HIGH-SPEED 
DUT IRFP460 SWITCH 
a 
: 
CURRENT) | 4OHFL40S02 


MONITOR 





Fig. 8-Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.240 


15CTQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


Rectangular 
waveform 


lF(AW) 
VaRM 
@ tp=5us sine 


@7.5 Apk, T =125°C 
(per leg) 





CASE STYLE AND DIMENSIONS 


10.54 (0.415) 4.57 (0.180) 


MAX. 4.32 1 170) 


15.24 (0.600) 
14.84 (0.584) 





15 Amp 


Description/Features 


The 15CTQ center tap Schottky rectifier series has been 
optimized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
able operation up to 150° C junction temperature. Typical ap- 
plications are in switching power supplies, converters, free- 
wheeling diodes, and reverse battery protection. 


e 150° C T |, operation 
e Center tap TO-220 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


1.32 (0.052) 
i elas 3.78 (0.149) 4 120M) 
: 3.54 (0.139) 


6.48 (0.255) 


2.92 (0.115) 6.23 (0.245) 


15.24 (0.600) F====———— 2.54 (0.100) 
14,84 (0.584) TERM 2 


14.09 (0.555) 


13.47 (0.530) 3.96 (0.156) 


9.55 (0.140) 


2.89 (0.114) 
1.40 (0.055) 2.64 (0.104) 


1.15 (0. 
anne 0.94 (0.037) BASE 
0.69 (0.027) Carashe 


5 Seam Sera: 0.61 (0.024) MAX. 2 
4.32 (0.170) 


1 2 3 
2.54 (0.100 
ANODE COMMON ANODE 
5.08 (0.200) REF. 1 CATHODE 2 


Conforms to JEDEC Outline TO - 220AB 
Dimensions in millimeters and inches 


FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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15CTQ... Series 
Voltage Ratings | 


1scTaoss | 1scTao40 | 15CTQ045 
Absolute Maximum Ratings 


16CT 


I Max. Average Forward Current 50% duty cycle @ T, = 123°C, rectangular wave form 


F(AV) 

*See Fig. 5 

lagu, Max. Peak One Cycle Non-Repetitive 5us Sine or 3ys Rect. pulse owing any ae i 
10ms Sine or 6ms Rect. pulse|rated V,...,, applie 


Surge Current (Per Leg) *See Fig. 7 | 145 
E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, 1,,=1.5 Amps, L= 8.90 mH 
(Per Leg) 
l4n Repetitive Avalanche Current A |Current decaying linearly to zero in 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 


Electrical Specifications 


1SCTQ 
Max. Forward Voltage Drop @ 7.5A T= 25% 
(Per Leg) * See Fig. 1 (1) @ 15A : 
@ isa | 
R = 


| 0.55 5 
| 0.70 
| 0.51 | | 
| 0.65 
lay Max. Reverse Leakage Current | 0.8 | mA |T,= 25°C] Woraay 
(PerLeg) *SeeFig.2 (1) [32 | mA |T,= 125°] “A” NONE 
ee 
Lee 
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C, Max. Junction Capacitance (Per Leg) Va @ Vic) (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/us 
(Rated V_) 


(1) Pulse Width < 300ys, Duty Cycle <2% 


0.70 


Thermal-Mechanical Specifications 


18CTO 


: 
stg 
Ric Max. Thermal Resistance Junction °C/W |DCoperation *SeeFig.4 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction 1.75 °C/W | DC operation 
to Case (Per Package) 
Mens Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


wt Approximate Weight 2.00.07) |gez)f 


T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) | (Ibf-in) 


Case Style TO-220AB JEDEC 


D-136 


Instantaneous Forward Current - I- (A) 


15CTQ... Series 


Reverse Current - Ip (mA) 





0 5 10 15 20 25 30 35 40 45 
Reverse Voltage - Vp (V) 


Fig.2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Part _ Single Pulse Fete 
=H veal Renee HEE ill 
iad ia 


.00001 .0001 .001 .01 | 1 10 100 
ty. Rectangular Pulse Duration (Seconds) 


Thermal Impedance - ZC (C/W) 


2. Peak T, = Fomx 2 


Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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15CTQ... Series 


Average Power Loss - (Watts) 


Allowable Case Temperature - (°C) 





Average Forward Current - le, AV) (A) 


Fig. 5-Max. Allowable Case Temperature 
Vs. Average Forward Current (Per Leg) 


1000 







Ee BEL eS Rall eee ai 
| | | | At Any Rated Load Condition 
Ree 


And With Rated V, Applied 
SG RRM 
mee Following Surge 


nh RUT ET 
suit mili SU 


10 100 1000 


Square Wave Pulse Duration - t p (microsec) 
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Non-Repetitive Surge Current - leon (A) 


100 





2 4 6 8 10 12 
Average Forward Current - le, AV) (A) 


Fig. 6 - Forward Power Loss Characteristics 


(Per Leg) 


| 0000 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 


Vd = 25 Volt 


HIGH-SPEED 
DUT IRFP460 SWITCH 
FREE-WHEEL 
Rg = 25 ohm DIODE 
CURRENT) 40HFL40S02 
MONITOR 


Fig. 8-Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.192A 


16CTQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


le, AV) Rectangular 









CASE STYLE AND DIMENSIONS 


10.54 (0.415) 
ae G 


15.24 (0.600) 


14.84 (0.584) 


) 
AA 


A 
waveform 
Ve @ 8Apk, T = 125°C V 
(per leg) 


4.57 (0.180) 
MAX. 4.32 (0.170) 


16 Amp 


Description/Features 


The 16CTQ center tap Schottky rectifier series has been 
optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
to 175° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 


e 175° CT, operation 
e Center tap TO-220 package 
e Low forward voltage drop 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


1.32 (0,052) 

10.54 (0.415) —_—_——- 
| . 1.22 (0. 

MAX. 3.78 (0.149) DIA. (0.048) 


3.54 (0.139) 
| ae 


6.48 (0.255) 
2.92 (0.115) 6.23 (0.245) 
15.24 (0.600) 


Boy 2.54 (0.100) 
We los a 


14.09 (0.555) | 


Meloni) 96 (0.1 
13.47 (0.530) = 


1.40 (0.055) a 2.89 (0.114) 
1.15 (0.045) 0.94 (0.037) 2.64 (0.104) 


0.69 (0.027) BASE 
COMMON 
CATHODE 
; eee 0.61 (0.024) MAX. 2 
4.57 (0.180) 
4.32 (0.170) 
2,54 (0.100) 1 2 3 
ANODE COMMON ANODE 
5.08 (0.200) REF. 1 CATHODE 2 


Conform to JEDEC outline TO - 220AB 
Dimensions in millimeters and inches 





_ FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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16CTQ... Series 


Voltage Ratings 


16CTQ080 16CTQ100 


Absolute Maximum Ratings 
Units] Conditions 
50% duty cycle @ T,, = 145°C, rectangular wave form 


le AV) Max. Average Forward Current 
*See Fig.5 
5us Si 3us Rect. pul Following any rated 
‘ follpwing any rated | 
10ms Sine or 6ms Rect. pulse jrated V_,.,, applied 


lesy Max. Peak One Cycle Non-Repetitive 
= 0.50 Amps, L=60mH 



















16CTQ 





Surge Current (Per Leg) *See Fig. 7 275 


Non-Repetitive Avalanche Energy 7.50 mJ |T,= 25°C, |, 
(Per Leg) 


lan Repetitive Avalanche Current 
(Per Leg) 


Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


Eas 





Current decaying linearly to zeroin 1 psec 
Frequency limited by T max. V, = 1.5xV,, typical 







16CTQ | Units Conditions 


=e T= 25°C 
@ 16A : 
=e T, = 125 °C 
@ 16A J 
Ls 25 °C 
V, ™ rated V,, 


T, = 125°C 


FM 
0.88 





lay Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


C, Max. Junction Capacitance (Per Leg) Vz = 5V, (test signaltrange 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V_) 


(1) Pulse Width < 300ys, Duty Cycle <2% 


© 


oO 
rh 








Thermal-Mechanical Specifications 


ecT@ |Units| Conditions 


T Max. Junction Temperature Range -55to175 | °C Be 
T. Max. Storage Temperature Range -55to175 | °C Pe es oe 


J 
stg af 
Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
Rio Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) | 
Rics Typical Thermal Resistance, Case 


°C/W | Mounting surface , smooth and greased 
to Heatsink . 


wt Approximate Weight 2(0.07) |g(oz.) 


T Mounting Torque 
| f-in) 









a 
° 
3 


~~ 
oa 


Min. 
Max. 12(10) |(l 


Case Style TO-220AB JEDEC 
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Instantaneous Forward Current - le (A) 


16CTQ... Series 
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Reverse Current - ln (mA) 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Junction Capacitance - Cy (pF) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Fig.4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Allowable Case Temperature - (°C) 
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Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Non-Repetitive Surge Current - leon (A) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Vd = 25 Volt 







Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.056B 


International 
[t@R|Rectifier 20CTQ... SERIES 


SCHOTTKY RECTIFIER 20 Amp 





Major Ratings and Characteristics Description/Features 


The 20CTQ center tap Schottky rectifier series has been 
Characteristics 20CTQ... 


optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
yy) Rectangular 
”? wavélerin 


_- to 175° C junction temperature. Typical applications are in 











e Center tap TO-220 package 
e Low forward voltage drop 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


° High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 

@ 10Apk, T = 125°C 

(per leg) 


© 175° CT, operation 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS anes 278 01) yy Baca 
| Ans a 
0 an chemt Of Cisem BR 
MAX. 4.32 (0.170) HO. ' 


14.09 (0.555) } 
~> pile 13.47 (0.530) | | | = an ee 
<4 1.40 (0.055) 2.89 (0.114) 
7.15 (0.048) 2.64 (0.104) 


0.94 (0.037) 
0.69 (0.027) BASE 
COMMON 
CATHODE 


um aes 0.61 (0.024) MAX. 2 
15.24 15.24 (0.600) 600) rome [TT 


2.54 (0.100) 1 2 3 
14. 84 14.84 (0.584) 584) Ses ANODE COMMON ANODE 


Conform to JEDEC outline TO - 220AB 
Dimensions in millimeters and inches 
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20CTQ... Series 


Voltage Ratings 


2octaoss | 20cTa040 | 20cTQ04s 
Absolute Maximum Ratings 


20TQ Conditions 


le AV) Max. Average Forward Current A |50% duty cycle @ T, = 145°C, rectangular wave form 
*See Fig. 5 


legy + Max. Peak One Cycle Non-Repetitive 1060 - 5us Sine or 3ys Rect. pulse following any door th 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse jrated V,,..,, applied 


E,, Non-Repetitive Avalanche Energy mJ {T,= 25°C, 1,,=2.0Amps,L=6.5mH 
(Per Leg) 

lan Repetitive Avalanche Current A |Currentdecaying|linearly to zeroin 1 psec 
(Per Leg) 


Electrical Specifications 


Frequency limited by T max. V, = 1.5xV,, typical 
20cTa 
Vey Max. Forward Voltage Drop Pov | @ 10A 


(Per Leg) * See Fig. 1 (1) 

































< 





lay Max. Reverse Leakage Current 


ae We 

(Peres) *Se0Fg2 (1) [18 | mA [T,= 125°C 
300 
80 


J 
C, Max. Junction Capacitance (Per Leg) Vp = 5V po) (test signal range 100Khz to 1Mhz) 25°C 


L, Typical Series Inductance (Per Leg) | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/us 
(Rated V,) 


(1) Pulse Width < 300s, Duty Cycle <2% 


20cTa 


J eee i 
is : 
Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
Rac Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
v= Tit Hall 














Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


T Mounting Torque Min. 6 (5) Kg-cm 
Max. | 42(10)_| briny 


Case Style JEDEC 
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20CTQ... Series 
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Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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20CTQ... Series 


1/7 
MM ef— 
EZ 


VTi) fo | 


Average Power Loss - (Watts) 
mO @® & on oOo nN oC © 


Allowable Case Temperature - (C) 





0 5 10 15 0 5 10 15 
Average Forward Current - le, AV) (A) Average Forward Current - le, AV) (A) 


Fig. 5- Max. Allowable Case Temperature Fig.6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


1000 


At Any Rated Load Condition 
{And With Rated VARM Applied 
Following Surge 





Non-Repetitive Surge Current - leon (A) 


10 100 1000 10000 


Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.242 


International 
[teR|Rectifier 25CTQ... SERIES 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The 25CTQ center tap Schottky rectifier series has been 
Characteristics optimized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 


able operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 


¢ 150° C T , operation 
e Center tap TO-220 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
* High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 









Rectangular 
waveform 


lea) 


@ tp=5us sine 





@ 15Apk, T =125°C 
(per leg) 


CASE STYLE AND DIMENSIONS a 27 0.19 a) 


3.54 (0.139) sa 


10.54 (0-415) eect he chem (©) Tiga iat 


MAX. 4.32 1 170) ial ren 2 


14,09 (0.555) 


{3.47 (0.530) = = 


i a ono wid) 
1.40 (0.055) 2.64 (0.104) 
1.15 (0. 
Pn) 0.94 (0.037) BASE 
0.69 (0.027) COMMON 
CATHODE 


1 2 3 2 


| rs 0.61 (0.024) MAX. 
4,57 (0.180) came 
4.32 (0.170) 
15.24 (0.600) | ie ae 
2.54 (0.100) 


14,84 (0.584) sane. me cain moe 
Conforms to JEDEC Outline TO - 220AB 


Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 


D-147 





25CTQ... Series 


Voltage Ratings 


25cTa0ss | 25cTa040 | 25cTa045 







Absolute Maximum Ratings 








Parameters 25CTQ 
le AV) Max. Average Forward Current A |50% dutycycle @ T= 102°C, rectangular wave form 
*See Fig. 5 


lesyy_Max.PeakOneCycleNon-Repetitive | 990 | Sus aie or 3s Rect. pulse Following any rated 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or6ms Rect. pulse |rated V....,, applied 


E,, Non-Repetitive Avalanche Energy aad iad T= 25 °C, lag 3 Amps, L=4.40 mH 


(Per Leg) 
l4yn Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 psec 

(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications 


25cTa 
m Max. Forward Votage Drop |_0s6 | v [@ 154 _ 


(Per Leg) * See Fig. 1 (1) 
T, = 125°C 

fem] ee 

lay Max. Reverse Leakage Current T,= 25°C  cascaieay 

(Per Leg) *See Fig.2 (1) T,=125°C) F js 

, [000 = | OF 


























C, Max. Junction Capacitance (Per Leg) 
L, Typical Series Inductance (Per Leg) 
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(1) Pulse Width < 300ys, Duty Cycle <2% 


25¢TQ |Units 


; i 5510150. 

n eee 

Ric Max. Thermal Resistance Junction °C/W | DC operation * See Fig. 4 
to Case (Per Leg) 

“inane |e 








Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


R C/W | Mounting surface , smooth and greased 


° 


Typical Thermal Resistance, Case 
to Heatsink 


wt Approximate Weight 2.0(0.07) | g(oz.) 


T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) | (Ibf-in) 


Case Style 


thCS 
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25CTQ... Series 
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Instantaneous Forward Current - le (A) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
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Fig. 4-Max. Thermal Impedance Z, . Characteristics (Per Leg) 
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25CTQ... Series 


LMA 















: : HY | 
‘ ow 
g = SHA, 
2 : 7 
g § LA 
i : AMS Limi Wy, Yi 
3 o 
1), Aan 
3 $ Yh 
é WY 
< 
0 
0 2 4 6 8 10 12 14 16 18 20 22 
Average Forward Current - le AV) (A) Average Forward Current - TEA AV) (A) 
Fig. 5- Max. Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) , (Per Leg) 
Lay eee RS i ee 
PSHE HTHtHt 
Ht Hh 


Pe Cae a | 
CSCI oh 


a aS || 
CON CHS sili 


At Any Rated Load Condition 

And With Rated V, Applied 
RRM 

Following Surge 







Non-Repetitive Surge Current - lesm (A) 
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Square Wave Pulse Duration - ty (microsec) 


Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.332 


: 30CTQ035 
International 30CTQ040 
[reR|Rectifier 30CTQ045 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The 30CTQ... center tap Schottky rectifier has been opti- 
Characteristics 30CTQ... 


mized for very low forward voltage drop, with moderate 
ley) Rectangular 
waveform 


leakage. The proprietary barrier technology allows for reli- 
35/40/45 V 
@ tp=5yssine 


able operation up to 175° C junction temperature. Typical 
applications are in switching power supplies, converters, 
@ 15Apk, T; =125°C 
(per leg) 











free-wheeling diodes, and reverse battery protection. 
e 175° CT, operation 
e Center tap TO-220 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
* High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 







i 


Cc) 
a 
Y 
i= @ 
— 
GO: 


10-220 & 
10-247 





1.32 (0,052) 


CASE STYLE AND DIMENSIONS Sigs 3.78 (0.148) 514 1.22 (0.008) 


3.54 (0.139) ° 


10.54 (0.415) 4.57 (0.180) TO ttisen SR 
4,32 (0.170) aaoah 2.54 (0.100) 


14.09 (0.555) 


13.47 (0.530) 3.96 (0.156) 


3.55 (0.140) 


2.89 (0.114) 
1.40 (0.055) 2.64 (0.104) 
1.15 (0.045) 
0.94 (0.037) 


Paddle BASE 
0.69 (0.027) COMMON 
CATHODE 
123 2 


: oe 0.61 (0.024) MAX. 
4.57 (0.180) 
432 (0.170) 


15.24 (0.600) 


14.84 (0.584) so 2 we ay Ne 
Conforms to JEDEC Outline TO - 220AB 


2.54 (0.100) 1 2 3 


Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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30CTQ035 30CTQ040 30CTQ045 


Voltage Ratings 


gocTaoss_| socTao49 | s0cTa04s 
Absolute Maximum Ratings 


Units 


ley AV) Max. Average Forward Current 50% duty cycle @ T.. = 127°C, rectangular wave form 
* See Fig. 5 


: iti i . Following any rated 
logy Max. Peak One Cycle Non-Repetitive 4 5s Sine or 3ps Rect. pulse ied condition yr d with 






















Surge Current (Per Leg) * See Fig. 7 10ms Sine or6ms Rect. pulse; rated V,...,, applied 
E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |, =3.0 Amps, L=4.40 mH 
(Per Leg) 
l4g Repetitive Avalanche Current A_ |Current decaying linearly to zeroin 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications 


Parameters 


ey Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


| Max. R Leakage C t A |T,= 25°C 
FM ax. Reverse sh age Curren V,, = rated V. 
(Per Leg) *SeeFig.2 (1) T, = 125 °C 
C, Max. Junction Capacitance (Per Leg) Va = 5V ig: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V_) 


(1) Pulse Width < 300ys, Duty Cycle <2% 
30CTO.. 


T, Max. Storage Temperature Range -55to 175 


: 
stg 
to Case (Per Leg) 
to Case (Per Package) 
ve Chea | 


to Heatsink 


wt Approximate Weight 2 (0.07) 


T Mounting Torque Min. 6(5) | Kg-cm 
Max. 12(10) | (Ibf-in) 


Case Style TO-220AB JEDEC 
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Instantaneous Forward Current - le (A) 


10 








TTI EET 
CT TTINGE ET 





eT || 


a 
i 
N 





Bes 
Rune 





ST TTT ET 


——__ 
iio—ee 
Ci—Fre 





UH TTA | PENSE ET 





|r 
UAT PUT SSSA EET 


= 
au 
== 
Eh 
ae 
== 
a 
| | 
a 
= 





0 2 4 6 8 1 12 14 16 18 


Forward Voltage Drop - Vem (Vv) 


Fig. 1 - Max. Forward Voltage Drop Characteristics 


(Per Leg) 


Thermal Impedance - Z 4, co (‘C/W) 


30CTQ035 30CTQ040 30CTQ045 


< 
E 
7. 
: 
6 


Junction Capacitance - CL (pF) 








Reverse Voltage - Va (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
1000 





Reverse Voltage - Vp (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 


== 1. Duty factorD= ty /to 


2. Peak Ty = FX Za ot To 


1 


ty. Sn Puise Duration (Seconds) 


Fig. 4-Max. Thermal Impedance Z, ,. Characteristics (Per Leg) 
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T0-247 
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30CTQ035 30CTQ040 30CTQ045 


Allowable Case Temperature - (°C) 





LY? 


Sd 
N 


Average Power Loss - (Watts) 
Ss 
TNS 





0 2 4 6 8 10 12 14 16 18 20 22 Fon ee oe, 

Average Forward Current - | F(AV) (A) | Average Forward Current - Ee AV) (A) 
Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


At Any F 

And With Rated V, Applied 
RRM 

Following Surge 


Non-Repetitive Surge Current - ! FSM (A) 





10 100 1000 10000 


Square Wave Pulse Duration - ty (microsec) 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Vd = 25 Volt 





Fig. 8- Uncilamped Inductive Test Circuit 
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PD-2.300 


International 30CTQ050 
izoR|Rectifier 30CTQ060 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 


The 30CTQ... center tap Schottky rectifier has been opti- 
Characteristics 30CT: mized for very low forward voltage drop, with moderate 
le~ay) Rectangular A 
waveform | 













able operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 


leakage. The proprietary barrier technology allows for reli- 
free-wheeling diodes, and reverse battery protection. 
50/60 V 


RRM e 150° C T , operation 
e Center tap TO-220 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
* High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 


leon @ tp=5yssine 


Q... 
Ve  @15Apk,T = 125°C V 
(per leg) 
| -s5to1s0 | °c 





CASE STYLE AND DIMENSIONS _ 170 0149 oy pas Ta 
Hise 
10.54 (0.415) 4.57 (0.180) t * keg = 5100285 
MAX. 4.32 (0.170) 


14,09 (0.555) | 
we ees | | | 3.96 (0.156) 0.100 (0.004) 
| : 3.55 (0.140) 
a 2.89 (0.114) 
1.40 (0.055) 2.64 (0.104) 


1.15 (0.005 
On 0.94 (0.037) ease 
1:69 (0.027) COMMON 
CATHODE 
12 3 2 


 — 0.61 (0.024) MAX. 
4.32 (0.170) 


15.24 (0.600) 


14,84 (0.584) signi a eae ae 
Conforms to JEDEC Outline TO - 220AB 


2.54 (0.100) 1 2 3 


Dimensions in millimeters and inches 
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30CTQ050 | 
30¢Ta060 TOR| 
Voltage Ratings 


Part number 30CTQ050 30CTQO060 


Parameters 


Max. Average Forward Current 50% duty cycle @ T= 97 °C, rectangular wave form 
*See Fig. 5 


: i sono win any rated 
Max. Peak One Cycle Non-Repetitive Sys Sine or 3ys Rect. pulse oad d condition and with 


Surge Current (Per Leg) * See Fig. 7 10ms Sine or6ms Rect. pulse ped Vanu @PPlied 
=1.50Amps, L=11.5mH 


5 


F(AV) 


Non-Repetitive Avalanche Energy ym 25, lag 
(Per Leg) 


Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 













Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


FM 





T, = 125 °C 


Sr 

lay _Max. Reverse Leakage Current V, = rated V, 
(PerLeg) *SeeFig.2 (1) a5 maT, = 125°C) 

(6; Max. Junction Gapacitance(PerLeg)| 720 | pF _|V,=5Voq, (test signal range 100Khe to TWh2) 25°C 

Ts Ty Sree tance (Prag | 60 —| nH [oases odo ad Sin fom pacape Bay 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 











Thermal-Mechanical Specifications 


30CTQ... 
Max. Junction Temperature Range 
Max. Storage Temperature Range 


c Max. Thermal Resistance Junction °C/W | DC operation *See ieee 4 
* to Case (Per Leg) 


ef 


¢ Max. Thermal Resistance Junction °C/W | DC operation 
* to Case (Per Package) 


Rics Typical Thermal Resistance, Case 
to Heatsink 


wt Approximate Weight 2 (0.07) 


T Mounting Torque 6 (5) Kg-cm 


~ | 12(10) _ | (Ibf-in) 


Case Style TO-220AB JEDEC 


°C/W | Mounting surface , smooth and greased 
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Instantaneous Forward Current - Ie (A) 


30CTGO6O 








Seen Ree Ce Gen 
Es es ee ae 
cera CS CERT ane 
ee een Ieee Gener eee 
foes a ae fe a 
ae ee ee ee ee ee < 
|| | | | fe r 
Aa e 
AA e 
Bs 6 
SS 2 
ad JA D 
ee ee a ea aes F3 
a aes (/ Ae a va 
ae a as ee a ee 
hie a ao 
HAL ble 
Van Reverse Voltage - VR (VV) 
or Fig. 2- Typical Values Of Reverse Current 
| | Vs. Reverse Voltage (Per Leg) 
ff | et] 4000 
Af-T | 
eee 
ci a g 
- 
ee Ge De 8 
ieee ee Pe S 
Cael aCe a = 
aa ea) ee 9 
ee ee ee 2. 
oar De ees 8 
elle 5 
8 
= 
‘ 100 
 O0O 2 4 6 8 1 12 14 16 18 2 0 5 10 15 20 25 30 35 40 45 50 55 60 65 
Forward Voltage Drop - Vem (V) Reverse Voltage - VR (V) 
Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 


ace a Zl 


ae Ho 
Bai MLC Er 


Hc 2 ha 
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Fig. 4-Max. Thermal Impedance Z, ., Characteristics (Per Leg) 
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30CTGO60 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.267 


International 
[teR|Rectifier 32CTQ030 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The 32CTQ030 center tap Schottky rectifier has been opti- 
Characteristics mized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
Leavy Rectangular able operation up to 150° C junction temperature. Typical 


applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 

e 150° C T , operation 

e Center tap TO-220 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
(per leg) © High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


waveform 


legy @tp=5Syssine 


Ve @15Apk,T = 125°C 





1.32 (0,052) 


CASE STYLE AND DIMENSIONS bia 278 0.140) oy 1 (iia 
. —_ 


a on 
10.54 (0.415) 4.57 (0.180) Mmictee a 


MAX. 4, 32 1 170) aa ———— 2.54 (0.100) 


14.09 (0.555) 


13.47 (0.530) | | at oa PAGS: 
| 2.89 (0.114) 
1.40 (0.055) 2.64 (0.104) 
ee 0.94 (0.037) BASE 
0.69 (0.027) COMMON : 


an: 


15.24 (0.600) (| 
| 4, 14.84 (0.584) 4 (0. 58 4) dim incenie mone contin a5 


Conforms to JEDEC Outline TO - 220AB 
Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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32CTQ030 


Voltage Ratings 


320TQ030 
Absolute Maximum Ratings 


s2CTQ Conditions 


ley AV) Max. Average Forward Current 50% duty cycle @ T= 109°C, rectangular waveform 
*See Fig. 5 


leg, Max. Peak One Cycle Non-Repetitive 5us Sine or 3ps Rect. pulse Following any rated 


Surge Current (Per Leg) * See Fig. 7 rated V_...,, applie 


E,, Non-Repetitive Avalanche Energy all al T,= 25°C, |,,=3Amps, L=2.90mH 


(Per Leg) 


laa _ Repetitive Avalanche Current A |Current decaying linearly to zero in 1 psec 
(Per Leg) Frequency limited byT max. V, = 1.5xV,, typical 


















; 
[ 
3 
2 
g 










Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


lay Max. Reverse Leakage Current 1.75 T,= 25°C Wi eraina 
(PerLeg) *SeeFig.2 (1) T,=125°C| =F R 
C, Max. Junction Capacitance(PerLeg)| 1300 | pF |V, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 8.0 | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300s, Duty Cycle <2% 


3207 |Units 
CE ine oe 


Tug Max StorageTomperatureRange | 5510160, 

O° focase Porto) | 
to Case (Per Leg) 

Poe iocemperPecagy | | 
to Case (Per Package) 

ete | Oe | 
to Heatsink 


wi Approximate Weight 2007 low] SSCS 


T Mounting Torque Min. 6(5) — |Kg-em 
Max 12(10) | (Ibf-in) 


Case Style TO-220AB JEDEC 


FM 




























3° 
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s20Ta030 
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Fig.2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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32CTQ030 
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And With Rated V, Applied 
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Following Surge 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.318 


International MBR1535CT 
itoR|Rectifier MBR1545CT 


SCHOTTKY RECTIFIER 15 Amp 








Major Ratings and Characteristics Description/Features 


The MBR15..CT center tap Schottky rectifier has been opti- 
Characteristics MBR15..CT Units 


mized for low reverse leakage at high temperature. The 

proprietary barrier technology allows for reliable operation up 

to 150° C junction temperature. Typical applications are in 

IFAW) Heconguat ee switching power supplies, converters, free-wheeling diodes, 
waveform and reverse battery protection. 

| este | ve 











¢ 150° C T |, operation 
e Center tap TO-220 package 
e Low forward voltage drop 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 





1.32 (0.052) 


6.48 (0.255) 


CASE STYLE AND DIMENSIONS a aa 270 010 yy Tz 0048 
10.54 (0.415) 4.57 (0.180) ~ wan ieee 
15.24 (0.600: 2.54 (0.100) 


MAX 4.32 (0.170) cara ike : 
Ca fas 


poe! 


14.09 (0.555) a 
aN ISAT (0.530) 355 (0.140) 
0.94 (0.037) 


1.40 (0.055) 2.89 (0.114) 


15 (0.045) 2.64 (0.104) 
0.68 (0.027) BASE 
CATHODE 
123 
ae 0.61 (0.024) MAX. 2 
15.24 (0.600) scom [171 
LED 1 2 3 
14.84 (0.584) anon ANODE COMMON ANODE 
§.08 (0.200) REF. 1 CATHODE 2 
Conforms to JEDEC Outline TO-220AB 
Dimensions in millimeters and inches 


FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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MBRIS45CT 


Voltage Ratings 











Part number MBR1535CT MBR1545CT 
V, Max. DC Reverse Voltage (V) 
Vawm Max. Working Peak Reverse Voltage (V) 
Absolute Maximum Ratings 


[Parameters [MBRIS.CT[Units| Conditions = 


lay) Max.AverageForwardCurrent (PerLeg) A | @T,=105°C, (RatedV,) 
(PerDeviee) [15 
Following any rated load 
5us Sineor 3ys Rect. pulse | condition and with rated 
A Varw @PPlied 
Surge applied at rated load condition halfwave single 
phase 60Hz 


laay__PeakRepetitive Reverse Surge Current | 1.0 2.0 usec 1.0KHz 


























Max. Peak One Cycle Non Repetitive 
Surge 


FSM 


Electrical Specifications 


MBR15.CT | Units 
V4 Max. Forward Voltage Drop @15A | T= 25°C 


() ae 
ee 


() [18 [ma [1 =105° 
pee 


C, Max. Junction Capacitance V,, = 5Vp: (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance | nH | Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change V/ ys 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 













FM 





Thermal-Mechanical Specifications 


T, | Max. Junction Temperature Range 


R C Max. Thermal Resistance Junction °C/W | DC operation 
} toCase 


th 
Racs 'ypical Thermal Resistance, Case °C/W | Mounting surface, smooth and greased 


oy 
wt Approximate Weight 2(0.07) {g(oz.) 


T Mounting Torque Min. 


to Heatsink 





* For Additional Informations and Graphs, Please See the 12CTQ Series 


D-164 


PD-2.320 


International MBR2035CT 
[teR]Rectifier MBR2045CT 


SCHOTTKY RECTIFIER 20 Amp 





Major Ratings and Characteristics Description/Features 


The MBR20..CT center tap Schottky rectifier has been opti- 
Characteristics 


cr |Units mized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
y) Rectangular A 
 aelorhn 








¢ 150° C T , operation 
e Center tap TO-220 package 
e Low forward voltage drop 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


to 150° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 
@ 10Apk,T, =125°C ) 087 





10.54 (0.415) poe Ue 


CASE STYLE AND DIMENSIONS | aT 378 0.049) 9 P= 008 
Ces 


3.54 (0.139) 


10.54 (0.415) 4.57 (0.180) eRChge 


MAX. 4.32 (0 | 70) {484 (0.560) Nee : 
mes & 


14,09 (0.555) | 
13.47 (0.530) : 3.96 (0.156) le . 
| 3.55 (0.140) 
eg | 1.40 (0.055) 1 2.89 (0.114) 
1.15 (0.045) 2.64 (0.104) 


0.94 (0.037) 

0.69 (0.027) BASE 
COMMON 
CATHODE 


F 
ate 0.61 (0.024) MAX. 2 
4.57 (0.180) 


15.24 (0.600) +58 foee 
14.84 (0.584) ree a aed a on 


Conforms to JEDEC Outline TO-220AB 
Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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MBR2035CT 
MBR2045CT 
Voltage Ratings 


V, Max. DC Reverse Voltage (V) 


Vawm Max. Working Peak Reverse Voltage (V) 






MBR2035CT MBR2045CT 














Absolute Maximum Ratings 


le AV) Max. Average Forward Current 


; Following any rated load 
legy Max. Peak One Cycle Non Repetitive 5us Sine or 3ys Rect. pulse} condition and with rated 
Vin, applied 
Surge RRM 
Surge applied at rated load condition halfwave single 
phase 60Hz 


2.0 psec 1.0 KHz 


| Parameters |MBR20.CT|Units|___Conditions 


Ve Max. Forward Voltage Drop @ 20A Ty= 25°C 
1 V |@ 10A 
() La ee 


l Max. Instantaneus Reverse Current T,= 25°C | 
Rated DC voltage 
(1) T, = 125 °C 


C, Max. Junction Capacitance Vp ™ SV, (test signal range 100Khz to 1Mhz) 25°C 


RM 
T 
L, Typical Series inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change s 
(Rated V_) 


(1) Pulse Width < 300ps, Duty Cycle <2% 





Thermal-Mechanical Specifications 







Tag Wax StorageTomporatreRange | -@5wi75 [Of 


J 

stg 

Pee peu | | 
to Case 

ea ene ee | °C/W | Mounting surface, smooth and greased 

to Heatsink 


wt Approximate Weight C1) 
T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) | (Ibf-in) 


Case Style TO-220AB JEDEC 


* For Additional Informations and Graphs, Please See the 20CTQ Series 
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PD-2.321 


international MBROOSOCT 
[teR|Rectifier MBR20100CT 


SCHOTTKY RECTIFIER 20 Amp 





Major Ratings and Characteristics Description/Features 


The MBR20...CT center tap Schottky rectifier has been opti- 
Characteristics MBR20...CT Unis 
I 


mized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
F(AV) Rectangular 
waveform 
F J 


to 150° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 

V 

lesm @ tp=5ussine 850 

V @ 10Apk, T ,=125°C 0.7 

rr fi 0 






and reverse battery protection. 
° 150° C T , operation 
e Center tap TO-220 package 
e Low forward voltage drop 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 








1.32 (0,052) 


CASE STYLE AND DIMENSIONS Wiese 278,019) yy 12 0.048) 
iv a 


3.54 (0.139) * 


10.54 (0.415) 4.57 (0.180) TPO pica BS 
MAX. F32 (0.170) eeoy pk Zr 


TERM 2 


14,09 (0.555) BR f 
aT 05) 3.96 (0.156) 
Si 3.55 (0.140) 


2.89 (0.114) 
2.64 (0.104) 


1.40 (0.056) 
1 6 4 
15 (0.045) 0.94 (0.037) 


0.69 (0.027) 


BASE 
COMMON 
CATHODE 
12 3 2 


(ia 0,61 (0.024) MAX. 
15.24 (0.600) oe bite 
14.84 (0.584) packs ane cone wide 
5.08 (0.200) REF. 1 CATHODE 2 


Conforms to JEDEC Outline TO-220AB 
Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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MBR2080CT MBR2090CT MBR20100CT | 


Voltage Ratings 


MBR2080CT | MBR2090CT | MBR20100CT 


Absolute Maximum Ratings 






Vey Max. Forward Voltage Drop T.= 25° 
(1) @ 20A : 
@ 10A 
v [e108 | Tose 
@ 20A | 

= ° 
Max. Instantaneus Reverse Current T,= 25°C Rated DC voltage 
(1) T, = 125°C 


aM 
C, Max. Junction Capacitance Vp, SV: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change Ss 
(Rated V,) 
(1) Pulse Width < 300ps, Duty Cycle <2% 
Thermal-Mechanical Specifications 


MBR20..CT| Units 


J 
stg 
Rie Max. Thermal Resistance Junction °C/W | DC operation 
to Case 


Rics Typical Thermal Resistance, Case °C/W | Mounting surface, smooth and greased 
to Heatsink 




























Rs A Max. Thermal Resistance Junction 


wt Approximate Weight 2(0.07) |g(oz.) 


T ~~ Mounting Torque Min. 6 (5) Kg-cm 
Max. 


Case Style 


* For Additional Informations and Graphs, Please See the 16CTQ Series 
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International MBR2535CT 
[t@R|Rectifier MBR2545CT 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The MBR25..CT center tap Schottky rectifier has been opti- 
Characteristics - mized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
er Rectangular to 150° C junction temperature. Typical applications are in 


switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 


Varm ° 150° C T , operation 
¢ Center tap TO-220 package 
e Low forward voltage drop 
¢ High purity, high temperature epoxy encapsulation for 


waveform 


enhanced mechanical strength and moisture resistance 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





1.32 (0.052) 


CASE STYLE AND DIMENSIONS ee 278010 oy, : eee 


10.54 (0.415) 4.57 (0.180) (ices a. 
MAX. 4.32 (0.170) 


14,09 (0.555) 3.96 (0.156) 


re ee 7 aan | | | aaa | 
G ee 1.40 (0.055) 2.89 (0.114) 


1.15 (0.045) 0.94 (0.037) 2.64 (0,104) 


0.69 (0.027) 


ormnoe 
— ee 0.61 (0.024) MAX. 2 
vom Litt 
15.24 (0.600) i= es 
14.84 (0.584) spake ee ANODE coAoN ANODE 
Conforms to JEDEC Outline TO-220AB 


Dimensions in millimeters and inches 





FOR OPTIONAL LEADFORM OPTIONS SEE PAGES D-476 & D-477 
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MBR2535CT 
MBR2545CT [TEAR] 
Voltage Ratings 


MBR2535CT MBR2545CT 
Vawm Max. Working Peak Reverse Voltage (V) 
Absolute Maximum Ratings 


MBR25,CT 
lay Max.AverageForwardCurrent | 30 | A |@T,=130°C, (RatedV,) 
V 


Following any rated load 
| 5yus Sine or 3s Rect. pulse} condition and with rated 
A arm @PPlied 


5 




















Max. Peak One Cycle Non Repetitive 
Surge 


laay PeakRepetitive Reverse Surge Current 


FSM 


Surge applied at rated load condition halfwave single 
phase 60Hz 


2.0 psec 1.0 KHz 





Electrical Specifications 


MBR25.CT 
V.,, Max. Forward Voltage Drop | os2 | v j@ 30a | T,= 25°C 
(1) 


@ 
i: 
lay Max. Instantaneus Reverse Current . 
C, 













mA |T,= 25°C 
J : 
Max. Junction Capacitance | 900 | pF [V, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance | 8.00 | nH | Measured from top of terminal to mounting plane 











dv/dt Max. Voltage Rate of Change V/ ps 
(Rated V,) 

(1) Pulse Width < 300us, Duty Cycle <2% 

Thermal-Mechanical Specifications 

MBR25.CT 


J 
- eee 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
toCase 
Rics Typical Thermal Resistance, Case °C/W | Mounting surface, smooth and greased 
to Heatsink 


vi Approximate Weg 2007 [ae] SSS 


T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) —_| (Ibf-in) 
Case Style TO-220AB JEDEC 


* For Additional informations and Graphs, Please See the 30CTQ Series 








D-170 


International 
Rectifier 


PD-2.297 


S0CPQ035 
30CPQ040 
S0CPQ045 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics Units 












l Rectangular 


F(AV) 
waveform 
lesgy @tp=5yssine 


V_  @15Apk,T,=125°C 
(per leg) 


> 


it 





CASE STYLE AND DIMENSIONS 


5.30 (0.209) 
4.70 (0.185) 


ng 


15.90 (0.626) 
15.30 (0.602) 





20.30 (0.800) 
19.70 (0.775) 





30 Amp 


Description/Features 
The 30CPQ... center tap Schottky rectifier has been opti- 
mized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
able operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 

¢ 150° C T, operation 

e Center tap TO-247 package 

e High purity, high temperature epoxy encapsulation for 

enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


15.90 (0.626) 
15.30 (0.602) 


5.30 (0.209) 
4.70 (0.185) 


3.65 (0.144) 
3.55 (0.139) O!A> 


2.5 (0.098) 
1.5 (0.059) 
ed 70 (0.225) = 
5.30 (0.208) a 

f 5,50 (0.217) 


4.50 (0.177) 


(2 PLCS.) 


ANODE COMMON ANODE 
1 CATHODE 2 | 
2,40 (0,095) 
0.80 (0.032) Zi MAX. 


0.40 (0.015) 


20.30 (0.800) 
19.70 (0.775) 


COMMON 
CATHODE 


14,80 (0.583) 
14.20 (0,559) 4.30 (0.170) 


3.70 (0.145) 


1.40 (0.056) 
1.00 (0.039) 





5.47 (0.216) 
5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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30CPQ035 30CPQ040 30CPQ045 I@R 
Voltage Ratings | 


socpaoss | socPao4o | 300PQ045_ 


50% duty cycle @ T, = 124°C, rectangular wave form 


j Following any rated 
abe Shecreyehiect pute load condition and with 
10ms Sine or 6ms Rect. pulse |rated V___.,, applied 


T,= 25°C, |,,=3Amps,L=4.4mH 
Aj Currentdecaying linearly to zeroin 1 psec 
Frequency limited by T max. V, = 1.5x’V,, typical 


















Absolute Maximum Ratings 


Parameters 


le AV) Max. Average Forward Current 
*SeeFig.5 
legy Max. Peak One Cycle Non-Repetitive 














30CPQ... | Units 





> 


Surge Current (Per Leg) * See Fig. 7 


Non-Repetitive Avalanche Energy 
(Per Leg) 


lag Repetitive Avalanche Current 
(Per Leg) 


Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


lay Max. Reverse Leakage Current 1.75 A |T,= 25°C jmraina 
(Per Leg) *SeeFig.2 (1) 70 A |T,= 125°C r i 
C, Max. Junction Capacitance (Per Leg) Vp = 5Vic: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) 7.5 Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300us, Duty Cycle <2% 
Thermal-Mechanical Specifications 


300PQ... 


i nacelle 
to Case (Per Leg) : 
a 
to Case (Per Package) 
R °C/W | Mounting surface , smooth and greased 


Typical Thermal Resistance, Case 
to Heatsink 


wt Approximate Weight com) [oe@| SSSSOSOSC—~—S 


T Mounting Torque Min. 6 (5) -cm| Non-lubricated threads 


Ens 





FM 




















Unit 
°C 


° 
” 


thCS 






~ 
© 


Max. 12(10) | (Ibf-in) 
Case Style TO-247AC(TO-3P) JEDEC 
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30CPQ035 30CPQ040 30CPQ045 


Instantaneous Forward Current - Ie (A) 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.298 


30CPQ050 
30CPQ060 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


lr AV) Rectangular 
waveform 


V 
I 


csq @tp=5Sussine 


Ve  @15Apk,T ,=125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


5.30 (0.209) 
4.70 (0.185) 


"s 





20.30 (0.800) 
19.70 (0.775) 





15.90 (0.626) 
15.30 (0.602) 


30 Amp 


Description/Features 

The 30CPQ... center tap Schottky rectifier has been opti- 
mized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
able operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 


¢ 150° C T,, operation 
e Center tap TO-247 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


15.90 (0.626. 65 (0,14 5.30 (0,209 
(0.626) 2.65 (0.144) §.30 (0.208) 
15.30 (0.602) 3.55 (0,139) 4.70 (0.185) 


20.30 (0.800) 
19.70 (0.775) ] 5.50 (0.217) 
450 (0.177) caweny 


COMMON 
i (2 PLCS.) CATHODE 


! 
14.80 (0.583) j 
14.20 (0.559) 4,30 (0.170) 
f 3.70 (0.145) 1 2 3 


ANODE COMMON ANODE 
1 CATHODE 2 | 
2.20 (0,087) 2,40 (0.095) 
1.40 (0.056 MAX, 0.80 (0.032) MAX. 


1,00 (0.039) 3.20 (0.126) 0.40 (0.015) 
5.47 (0.216) ite 
5,43 (0,213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 


D-175 














5 


30CPQ050 
30CPQ060 [TOR| 
Voltage Ratings 


30CPQ050 300PQ060 
V, Max. DC Reverse Voltage (V) 

Vawy Max. Working Peak Reverse Voltage (V) 

Absolute Maximum Ratings 


[Parameters _——————«(g0cPa...|units| Conditions 


le AV) Max. Average Forward Current A {50% dutycycle @ T, = 112°C, rectangular wave form 
*See Fig. 5 

: : iti : » |Following any rated 

logy Max. Peak One Cycle Non-Repetitive | 5us Sine or 3us Rect. pulse Boxe wing any dreerperres 

Po 






















Surge Current (Per Leg) * See Fig. 7 10msSineor6msRect.pulse rated V,__,, applied 
E,, Non-Repetitive Avalanche Energy T= 25°C, |= 1.50 Amps, L=11.5mH 







(Per Leg) 
lan Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 


Electrical Specifications 


Parameters 


Ve, Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


lay Max. Reverse Leakage Current ; Vasey 

(Per Leg) *SeeFig.2 (1) | 45 | mA T,=125°C; FR R 
C, Max. Junction Capacitance (Per Leg) V, = 5V,., (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) ‘ 





(1) Pulse Width < 300s, Duty Cycle <2% 












T, Max, | -55t0 150 
Ric Max. Thermal Resistance Junction °C/W |DCoperation *SeeFig.4 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction 
to Case (Per Package) 
C/W | Mounting surface , smooth and greased 
to Heatsink 
wt Approximate Weigh 602) se, SSS 
Max. 12(10) | (Ibf-in) 
TO-247AC(TO-3P) 





° 


Rincs 





—— 





i °C/W | DC operation 
Typical Thermal Resistance, Case 
T Mounting Torque Min. 6(5) | Kg-cm| Non-lubricated threads 







Case Style 
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Instantaneous Forward Current - I-- (A) 


30cPQ060 
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D-177 





30CPQ050 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.333 . 


380CPQ080 
30CPQ100 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


80/100 






Characteristics 





lr AV) Rectangular 
waveform 


@ tp=5ys sine 


Ve  @15Apk,T =125°C 
(per leg) 





CASE STYLE AND DIMENSIONS 


5.30 (0.209) 
4.70 (0.185) 


ng 


20.30 (0.800) 


19.70 (0.775) 


15.90 (0.626) 
75.30 (0.602) 





30 Amp 


Description/Features 
The 30CPQ... center tap Schottky rectifier has been opti- 
mized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
to 175° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 
and reverse battery protection. 
¢ 175° C T, operation 
¢ Center tap TO-247 package 
e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
e Low forward voltage drop 
e High frequency operation 
e Guard ring for enhanced ruggedness and long term 
reliability 


15.90 (0.626) 
15.30 (0.602) 


3.65 (0.144) 5.30 (0.209) 


3.55 (0.150) 3.700.185) ’ - 


| 5.50 (0.217) DASE, 


4.50 (0.177) 


(2 PLCS.) 


ANODE COMMON ANODE 
2.40 (0.095) 
0.80 (0.032) : MAX, 


0.40 (0,015) 


2.5 (0.098) 


1.5 (0.059) 


20,30 (0.800) 
19.70 (0.775) 


CATHODE 


14,80 (0.583) 
14,20 (0,559) 4.30 (0.170) 


3.70 (0.145) 


1.40 (0,056) ara 
1.00 (0.039) 3.20 (0.126) 

5,47 (0.216) ~~ 
5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 





30CPQ080 
30CPQ100 
Voltage Ratings 


30CPQ080 Z0CPQ100 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 

Absolute Maximum Ratings 


| Parameters | 0CPQ Conditions 


le AV) Max. Average Forward Current iw 50% duty cycle @ T= 140°C, rectangular wave form 


*SeeFig.5 he 
lesy Max.PeakOneCycleNon-Repetitive | 920 | 5ys Sine or 3ps Rect. pulse porpwing any ana af 
| 240 10ms Sine or 6ms Rect. pulse jrated V_,..,, applied 
Sad la y= 25°C, |, = 0.50 Amps, L=60mH 





















Surge Current (Per Leg) * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 7.50 
(Per Leg) 


T 

lan Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 psec | 

(Per Leg) Frequency limited byT max. V,=1.5xV,, typical 
Electrical Specifications | 


@ 15A 
T,= 25°C 
@ 


Vey Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 
| os7 | V ‘ 
ost | v [esa | vie 
= 25° 


67 

@ 

Max. Reverse Leakage Current A |T Cc 

RM ever = age S | 0.55 | mA |T,= 25°C Va = rated Ve 

(Per Leg) *SeeFig.2 (1) T, = 125 °C 

C, Max. Junction Capacitance (Per Leg) Va = 5V oc, (test signal range 100Khz to 1Mhz) 25°C 
) 5 






0. 
L, Typical Series Inductance (Per Leg | 7.5 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 
Thermal-Mechanical Specifications 


| Parameters [S00 


T Max. Junction Temperature Range -55to 175 
T, Max. Storage Temperature Range -55to 175 | °C | 


J 
eg : 

Ric Max. Thermal Resistance Junction 
to Case (Per Leg) 

Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) | 

Rics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


wt Approximate Weight @| 


T Mounting Torque Min. 6(5) |Kg-cem| Non-lubricated threads 


g 
Max | 72(10) | (bt 
JEDEC | 








(1) Pulse Width < 300us, Duty Cycle <2% 


© 
ww 


=) 
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Case Style TO-247AC(TO-3P) 
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Instantaneous Forward Current - le (A) 


30CPQ100 
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Reverse Voltage - VR (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 


Junction Capacitance - Cy (pF) 





0 20 ae —t 1 ~ 400 
Forward Voltage — - on - Reverse ee - Vp (V) 
Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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30CPQ080 








30CPQ100 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.299 


International 
[teR|Rectifier 30CPQ150 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The 30CPQ150 center tap Schottky rectifier series has been 
Characteristics 30CPQ150 






optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation 











up to 175° C junction temperature. Typical applications are 
Rectangular : Raicee : : : 
IFAW) ' in switching power supplies, converters, free-wheeling di- 
waverorm odes, and reverse battery protection. 
¢ Center tap TO-247 package 
| egy @ te=Spssine LES e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
@ 15Apk, T =125°C V e Low forward voltage drop 
(per leg) e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





CASE STYLE AND DIMENSIONS 15.90 (0.626) 3,65 (0.144) 5.30 (0.209) 


15.30 (0.602) 3.55 (0. 139)? OIA. 4.70 (0.185) 


5.30 (0.209) fA A So har 


Te ff 
7-70 (0.185) si 


| AN] 
19.70 (0.775) f 5.50 (0.217) , 
a E 
450(0-177) COMMON 
N ) CATHODE 
2 


14.80 (0.583) 


ee) 
- 15.90 (0.626) 74.20 (0.559) 4.30 (0.170) 
15.30 (0.602) { 1 370 (0.145) 
ANODE COMMON ANODE 
1 CATHODE = 2 


2.20 (0.087) 
MAX. 


1,40 (0,056) 


1.00 (0.039) 0.80 (0.032) 


3.20 (0.126) 0.40 (0.015) 
MAX, 





20.30 (0.800) Sean 
19.70 19.70 (0.775) 775) 5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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30CPQ150 


Voltage Ratings 












Part number 30CPQ150 


mp  _Max. DC Reverse Voltage (V) 
Vawm Max. Working Peak Reverse Voltage (V) 


50% duty cycle @ T., = 131°C, rectangular wave form 


5us Sine or 3s Rect. pulse | Following any rated 
load condition and with 
10ms Sine or 6ms Rect. pulse] rated V_...,, applied 





Absolute Maximum Ratings 








30cPQ 


le, AV) Max. Average Forward Current 
*SeeFig.5 
Max. Peak One Cycle Non-Repetitive 


Surge Current (Per Leg) * See Fig. 7 | 340 | 


lism 


E,, Non-Repetitive Avalanche Energy T= 25°C, |, = 0.50 Amps, L=90mH 
(Per Leg) 
l.3 Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 psec 


(Per Leg) 


QQ 


Frequency limited by T, max. V, = 1.5xV,, typical 











Electrical Specifications 


30CPQ Conditions 








Vey Max. Forward Voltage Drop @ 15A T= 25% 
(Per Leg) * See Fig. 1 (1). 
| 093 | Vv | 
lay Max. Reverse Leakage Current | 0.4 | mA | T,= 25°C v= Aina Vv 
(Per Leg) *SeeFig.2 (1) | 15 | mA T, = 125 °C . is 
C, Max. Junction Capacitance (Per Leg) | 340 =| pF V,, * 5V,¢) (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 7.5 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300s, Duty Cycle <2% 









Thermal-Mechanical Specifications | 


socra |Units| Conditions 


: : 

stg 

Rac Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 

to Case (Per Leg) 
Rayo Max. Thermal Resistance Junction °C/W | DC operation 

to Case (Per Package) 


Rics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 












to Heatsink 
wt Approximate Weight aaa aes aa aS 


(oz. 


ea 
~~ 


T Mounting Torque Min. Kg-cm 
Max. (Ibf-in) 
TO-247AC(TO-3P) JEDEC 
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30CPQ150 


Instantaneous Forward Current - le (A) 





Reverse Current - lp (mA) 


Nil 
Mm 


a 
AN 


PLUNGE 


CETTE TT 


Junction Capacitance - Cy (pF) 





0 25 50 75 100 125 £150 
Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics ) Fig. 3- Typical Junction Capacitance 
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Fig. 4-Max. Thermal Impedance Z, ,. Characteristics (Per Leg) 
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30CPQ150 





Allowable Case Temperature - (°C) 
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Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.307 


_ 40CPQ035 
International 40CPQ040 


[teR|Rectifier AOCPQ045 


SCHOTTKY RECTIFIER 40 Amp 





Major Ratings and Characteristics Description/Features 


The 40CPQ... center tap Schottky rectifier has been opti- 
Characteristics 40CPQ... units 


mized for very low forward voltage drop, with moderate 
leakage. The proprietary barrier technology allows for reli- 
le~av) Rectangular A 
waveform 


able operation up to 150° C junction temperature. Typical 
lesy @ tp=Spssine pA | 


applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 
Ve @20Apk, T 125°C V 
(per leg) 
EE ©......1 62 







e 150° C T , operation 
e Center tap TO-247 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 





CASE STYLE AND DIMENSIONS 15.90 (0.626) 3.65 (0.144) 5.30 (0.209) 


15.30 (0.602) 3.55 (0.139)°* 770 (0.165) 


ah (6.225) a 
5.30 (0.208) a 


9.30 (0.209) 
4.70 (0.185) 20.30 (0,800) 


19.70 (0.775) 5.50 (0.217) BAS 


E 
4.50 (0.177) 
. 4 eerecsy oe | 
: 
14.80 (0.583) ae 
15.90 (0.626) —§ '470'0.°89) 4.30 (0.170) | 
3.70 (0.145) 1 2 3 





1 CATH 
2.20 (0.087) 2,40 (0.095) 
ia ea MAK: 0.80 (0.032) _ MAX, 
er?) 8.20 0126) 0:40 (0.015) 


20.30 (0.800) 5.47 (0.216) 


19.70 (0.775) 5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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40CPQ035 40CPQ040 40CPQ045 


Voltage Ratings | 


aocpacss | 4ocpao40 | 4ocPao4s 
Absolute Maximum Ratings 


| Parameters [AOC 


le AV) Max. Average Forward Current 50% duty cycle @ T= 120°C, rectangular wave form 
* See Fig. 5 
: : iti j ; Following any rated 
legy Max. Peak One Cycle Non-Repetitive | 3500 | 5us Sine or 3ps Rect. pulse [con any ee with 
rated V_...,, applied 




















Surge Current (Per Leg) * See Fig. 7 | 430 | 10ms Sine or 6ms Rect. pulse 


E,, Non-Repetitive Avalanche Energy 27 mJ |T,= 25°C, |,,=4Amps, L=3.4mH 
(Per Leg) | 

l,4g Repetitive Avalanche Current 
(Per Leg) 


Electrical Specifications 


V Max. Forward Voltage Drop | o49 | vi @ 20A T= 25° 
(Per Leg) * See Fig. 1 (1) @ 40A : 
p43 [|v [@aa | 
Cv jeaa | 





A |Current decaying linearly to zero in 1 psec 
Frequency limited by T ,max. V, =1.5xV,, typical 












& 






FM 


| 0.56 | OV 
l Max. R Leakage C t A |T,= 25°C 
ay Max. Reverse al age Curren | 4 | mA ; V,,= rated V 
(PerLeg) *SeeFig.2 (1) | 150 | mA [T,= 125°C R 
C, Max. Junction Capacitance(Per Leg)| 1850 | pF |V, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 7.5 | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 





(1) Pulse Width < 300s, Duty Cycle <2% 
Thermal-Mechanical Specifications 7 


| Parameters |40CPQ..|Units| Conditions 





yee erenee bear 
Se Fe ee ee tee 


Rac Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 





Rusc Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
R 


Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


thes 


Tet Aoprosnane wage | 62 Jae 
T Mounting Torque Min. Non-lubricated threads 
ian 


D-188 


Instantaneous Forward Current - le (A) 
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10 


Reverse Current - Ip (mA) 
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Reverse Voltage - VR (V) 
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Fig.2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Thermal Impedance - Z #, jo (C/W) 
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ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z,, . Characteristics (Per Leg) 
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Pe ape Te ee gag Pee oe ee gee Ree 


40CPQ035 40CPQ040 40CPQ045 


155 


Allowable Case Temperature - (CC) 
=) 
Y/ 
Average Power Loss - (Watts) 








watt iti) 
Average Forward Current - le AV) (A) Average Forward Current - | F(AV) (A) 
Fig. 5-Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.308 


International 40CPQ050 
[ter|Rectifier 40CPQ060 


SCHOTTKY RECTIFIER 40 Amp 





Major Ratings and Characteristics Description/Features 


The 40CPQ... center tap Schottky rectifier has been opti- 


Characteristics mized for very low forward voltage drop, with moderate 


le AV) Rectangular 


V 


legy @ tp=Spssine 


Ve 








4.70 (0.1 i 20,30 (0.800) 


leakage. The proprietary barrier technology allows for reli- 
able operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 


waveform free-wheeling diodes, and reverse battery protection. 


RRM e 150° C T , operation 


¢ Center tap TO-247 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


@ 20Apk, T =125°C ¢ Very low forward voltage drop 
(per leg) e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


CASE STYLE AND DIMENSIONS 15.90 (0.626) 3.65 (0.144) 5.30 (0.209) 
15.30 (0.602) 3.55 (0.139)0'% 470 (0.185) 2.5 (0.098) 
1.5 (0.059) 


5.30 (0.209) Fy! 
370 (0775) t 5.50 (0.217) a 
CATHODE 


4.50 (0.177) 
| , (2Ptcsy 
15.90 (0.626) a maa | 4.30 (0.170) 


15.30 (0.602) t 3.70 (0.145) 
ANODE COMMON ANODE 
2.20 (0.087) 
1.40 (0,056) ae 
1.00 (0.039) 0.80 (0,032) 


20.30 (0.800) 3.20 (0.126) 0.40 (0.015) 


5.47 (0.216) 


19.70 (0.775) (0.775) 5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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40CPQ050 
40CPa060 
Voltage Ratings 


40CP.Q050 40CP.Q060 
Absolute Maximum Ratings 


| Parameters (AOCPQ 


lee AV) Max. Average Forward Current 50% duty cycle @ T., = 120°C, rectangular wave form 
*See Fig. 5 


: - iti i . pul Following any rated 
legy Max. Peak One Cycle Non-Repetitive | 3200 | A 5us Sine or Sys Rect. pulse load wing any and with 
Surge Current (Per Leg) * See Fig. 7 | 320 | 10ms Sine or6ms Rect. pulse |rated V,...,, applied 




























E,, Non-Repetitive Avalanche Energy T,= 25°C, |, =2Amps, L=9.0mH 


(Per Leg) 
l4q Repetitive Avalanche Current Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V,=1.5xV,, typical 


(Per Leg) 





Electrical Specifications 


Parameters 40CPQ...| Units Conditions 
V.,, Max. Forward Voltage Drop @ 20A : 
FM | T,= 25°C 
(Per Leg)* See Fig.1 (1) @ 40A 
V |@20A 
ee Ce ee 
Cv leaa | 


| 0.53 
| 0.49 | 
| 0.64 
a ° 
Sree 
ee 













< 


lay Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


T=125°C| 7 
C. Max. Junction Capacitance (Per Leg) Va ™ 5V oe: (test signal range 100Khz to 1Mhz) 25°C 
i ) 


"i 
L, Typical Series Inductance (Per Leg | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


Thermal-Mechanical Specifications 


40CPQ...Units| Conditions 


R ; ig. 


; : 5510150. 
es isda 
hic Max. Thermal Resistance Junction °C/W | DC operation * See Fig. 4 
to Case (Per Leg) 
cer | 


68 
fT 
5 


(1) Pulse Width < 300yus, Duty Cycle <2% 






Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


Rics Typical Thermal Resistance, Case 
to Heatsink 


9(@z) 
T Mounting Torque Min. Kg-cm| Non-lubricated threads 
Max. 12(10) _| (Ibf-in) 
Case Style JEDEC 7 


°C/W | Mounting surface , smooth and greased 
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Allowable Case Temperature - (C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.309 


International 40CPQ080 
[teR|Rectifier 40CPQ100 


SCHOTTKY RECTIFIER 40 Amp 





Major Ratings and Characteristics Description/Features 
The 40CPQ... center tap Schottky rectifier has been opti- 
Characteristics mized for low reverse leakage at high temperature. The 


proprietary barrier technology allows for reliable operation 
up to 175° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 

¢ 175° C T, operation 

e Center tap TO-247 package 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
Vv 


gp @20Apk, T =125°C ¢ Low forward voltage drop 
(per leg) e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


Rectangular 
waveform 


le~ay) 





CASE STYLE AND DIMENSIONS 15,90 (0.626) 3.65 (0.144) 5.30 (0.209) 


15.30 (0.602) | 3.55 (0.139) DIA. 4.70 (0.185) 2.5 (0.098) 
1.5 (0.059) 
an - 
5.30 


5,30 (0.209) 7 


4.70 (0.185 20.30 (0.800) E 
( 19,70 (0.775) f 5.50 (0.217) 
SOE 


4.50 (0.177) 
q 


(2 PLCS.) 


ie) 14,80 (0.583) | 
hee 15.90 (0.626) 14,20 (0,559) 4,30 (0.170) 
15.30 (0.602) ANODE COMMON ANODE 
2,20 (0.087) 2.40 (0.095) 
1.40 (0.056) MAX. MAX. 
1.00 (0.039) at | 





3.20 (0.126) 0.40 (0.015) 
MAX, 


20.30 (0.800) 5.47 (0.216) 
19.70 (0.775) 5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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40CPQ080 
40CPQ100 


Voltage Ratings 


40CP.Q080 __ 40cPai00 
Absolute Maximum Ratings 


| Parameters (400. 


I Max. Average Forward Current 50% duty cycle @ T= 145°C, rectangular waveform 


3 






















F(AV) 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive S44 me Sine or 3ps Rect. pulse prow any Soe 


> 


Surge Current (Per Leg) * See Fig. 7 Oms Sine or 6ms Rect. pulse |rated V_...,, applied 


mJ |T,= 25°C, |,,= 0.75 Amps, L=40mH 
(Per Leg) 
l4n ‘Repetitive Avalanche Current 0.75 A_ |Current decaying linearly to zeroin 1 psec 
(Per Leg) Frequency limited by T max. V, =1.5xV,, typical 
Electrical Specifications 


40CPQ.. 
Max. Forward Voltage Drop @ 20A T= 25% 
(Per Leg) * See Fig. 1 (1) @ 40A : 
V |@20A 
Pv fea fp 
@4a | © 


| 0.91 | 
| 0.61 
(PerLeg) *SeeFig.2 (1) | 15 | mA |T, = 125°C. R R 


E,, Non-Repetitive Avalanche Energy 













FM 






3 










C. Max. Junction Capacitance (Per Leg) V,, * 5Vp¢: (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance (Per Leg) | nH Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


Thermal-Mechanical Specifications 


| Parameters | A0CPQ.. 


J 
stg 
Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


Racs Typical Thermal Resistance, Case eae °C/W | Mounting surface , smooth and greased 


(1) Pulse Width < 300ys, Duty Cycle <2% 





to Heatsink 


vt Approximate Weight soa) lo)) SSOSCSC~—~S—SCS 


T Mounting Torque 6 (5) Kg-cm | Non-lubricated threads 
12(10) _| (Ibf-in) 
TO-247AC(TO-3P) JEDEC 


Min. 
Max. 







Case Style 


D-196 


100 


= 
© 


Instantaneous Forward Current - I (A) 





Forward Voltage Drop - Vem (V) 


Fig. 1- Max. Forward Voltage Drop Characteristics 
(Per Leg) 


mmenen Lj — Ly 
Car BSG GA 8 a Ha ine ee Oi Bt A 


PE oe tA 
Cea 


Thermal! impedance - Zth JC (CW) 
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Reverse Current - Ip (mA) 
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Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 


1000 





Junction Capacitance - CL (pF) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 


to 


Fe Notes: 


1. Puy eee it, 


2. Peak T= “Fy Mx “thot fe Cc 


10 


ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z, |. 
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Characteristics (Per Leg) 


40CPQ080 
40CPQ100 


Allowable Case Temperature - (°C) 








zg, 
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< 
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Average Forward Current - le, AV) (A) Average Forward Current - 7 AV) (A) 

Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 










HIGH-SPEED 


DUT SWITCH 


FREE-WHEEL | 





CURRENT) | A40HFL40S02 


MONITOR 


Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.324 


MBR3035PT 
MBRS045PT 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


Rectangular 
waveform 


IF 


lF(av) 


RRM 
sy @ tp=5Spssine 
Ve @20Apk,T = 125°C 


CASE STYLE AND DIMENSIONS 


9.30 (0.209) 
4.70 (0.185) 


15,90 (0.626) 


NS 
20.30 (0.800) 
19.70 (0.775) 








15.30 (0.602) 


30 Amp 


Description/Features 

The MBR30..PT center tap Schottky rectifier has been opti- 

mized for very low forward voltage drop, with moderate 

leakage. The proprietary barrier technology allows for reliable 

operation up to 150° C junction temperature. Typical applica- 

tions are in switching power supplies, converters, free-wheel- 

ing diodes, and reverse battery protection. 

e 150° CT, operation 

e Center tap TO-247 package 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


15.90 (0.626) 
15.30 (0,602) 


5.30 (0.209) 
4.70 (0.185) 


3.65 (0,144) 
3.55 (0.139) 0! 


aha 


9.30 (0.208) 


(1 
t 5.50 (0,217) 


4.50 (0.177) 


(2 PLCS.) 


20.30 (0.800) 


19.70 (0.775) BAS 
COMMON 
CATHODE 


2 
14.80 (0.583) 
2 


14,20 (0,559) 4.30 (0.170) 


E 
3.70 (0.145) 1 3 
ANODE COMMON ANODE 
1 CATHODE 2 


| 


0.80 (0,032) a 
0.40 (0.015) 


2.20 (0,087) 2.40 (0.095) 
MAX. . 


1,40 (0.056) MAX 


1.00 (0.039) ree 
5,47 (0.216) MAX, 
5.43 (0.213) 


Conforms to JEDEC Outline TO-247AC (TO-3P) 
Dimensions in millimeters and inches 
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MBR3035PT 
MBR3045PT I@R| 
Voltage Ratings 


MBR3035PT MBRSO45PT_ 
Vawy Max. Working Peak Reverse Voltage (V) 
Absolute Maximum Ratings 


MBROO.PT 


lay) MaxAverageForwardCurent(PerLeg) | 15 


(Per Device) 




















@T,,=105°C, (Rated V,) 


Units 
; Following any rated load 
5us Sine or 3ys Rect. pulse | condition and with rated 
Vanm 2Pplied 








i Non Repetitive Peak Surge Current 


FSM 





Surge applied at rated load condition halfwave single 
phase 60Hz 


laam PeakRepetitive Reverse Surge A |2.0 psec 1.0KHz 


Current 


Electrical Specifications 


MBR30.PT 
V.,, Max. Forward Voltage Drop V |@ 30A T,= 25°C 


FM 
1 | 0.60 | }@ 200A | 20A 
() @ 30A T, = 125 °C 


5 


ey [owes] Paeoewoe 
[400] ma f= 125°C 
cs 










Conditions 







C, Max. Junction Capacitance | = 900 V,, = 5V,,, (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance Measured from top of terminal to mounting plane 


Thermal-Mechanical Specifications 


(Rated V_) 
MBRGO.PT |Units 











(1) Pulse Width < 300ys, Duty Cycle <2% 
Tyg MaxStorageTompersiureRange | 51017 [Of 


Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case 
Riics Typical Thermal Resistance, Case Sak °C/W | Mounting surface, smooth and greased 


to Heatsink 
wi Approximate Weight coz) lem) 


T Mounting Torque Min. 6 (5) Kg-cm 
Max. 12(10) _| (Ibf-in) 
TO-247AC(TO-3P) JEDEC 


* For Additional Informations and Graphs, Please See the 30CPQ045 Series ; 
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PD-2.244 


International 
[reR|Rectifier 40CDQ... SERIES 


SCHOTTKY RECTIFIER 40 Amp 





Major Ratings and Characteristics Description/Features 


The 40CDQ center tap Schottky rectifier series has been 
optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation 
| Rectangular up to 175° C junction temperature. Typical applications are 
F(AV) in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


l 
F 


waveform 


e Center tap TO-3 package 
e Low forward voltage drop 
e High frequency operation 
e Guard ring for enhanced ruggedness and long term 
reliability 
e Hermetic packaging 


V-  @20Apk,T,=125°C 


(per leg) 





o <2 
wow 
=e) 
coo 
Trae 

a0) 
= 





20.32 (0.800) 


CASE STYLE AND DIMENSIONS 7a-80 (0.740) 
7.87 (0.310) 


1.78 (0,700) “| i { 6.99 (0,275) 
1.52 (0.060) ] 


TT SEATING PLANE 


11.68 (0.460) 
39.95 (1.573) oe re "pray 


0.97 (0.038) 
(2 PLCS.) 


4.08 (0.161) 


3.84 (0.151) 
(2 PLCS.) 


17.14 (0.675)* 99.95 (1.573) 
16.64 (0.655) MAX. 


BASE 
COMMON CATHODE caine S $ a a 


5.71 (0.225)* 


7.87 (0.310) etaiaies 5.21 (0-205) 
6.99 (0.275) ANODE 1 ANODE 2 10.67 (0.420) “MEASURED AT SEATING PLANE 


Conforms to JEDEC Outline TO-204AA (TO-3) 
Dimensions in millimeters and inches 
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40CDQ... Series I@R 


Voltage Ratings 


4ocpao3s | 4ocpao40 | 4ocDa04s 















Absolute Maximum Ratings 


4ocDa 


t 
le AV) Max. Average Forward Current 50% duty cycle @ T.. = 135°C, rectangular wave form 
* See Fig. 5 
‘ iti i : Following any rated 
legy Max. Peak One Cycle Non-Repetitive 5us Sine or 3s Rect. pulse load vor dition and with 
rated V_...,, applie 











Surge Current (Per Leg) * See Fig. 7 | 400 | 10ms Sine or 6ms Rect. pulse lied 


E,, Non-Repetitive Avalanche Energy 27 J | T,= 25°C, |,,=4Amps, L=3.4mH 
(Per Leg) 

l4n  - Repetitive Avalanche Current 
(Per Leg) 


Electrical Specifications 


40CDQ Conditions 
V., Max. Forward Voltage Drop | 062 | v |@20A a 
@ 40A : 


te (Per Leg) * See Fig. 1 (1) 
[oss |v je20a | 
a 


lay Max. Reverse nore Current | 25 | mA T,= 25°C V, = rated V. 
(Per Leg) *SeeFig.2 (1) | 25 | mA T, = 125 °C 
C, Max. Junction Capacitance (Per Leg) V,, * 5Vp¢) (test signal range 100Khz to 1Mhz) 25°C 
V/ ps 


A_ | Current decaying linearly to zero in 1 psec 
Frequency limited by T ;max. V,=1.5xV,, typical 


















L, Typical Series Inductance (Per Leg) _ Measured mounting plane to lead 5mm from 


package body 
dv/dt Max. Voltage Rate of Change 10,000 


fans eae 


(1) Pulse Width < 300ps, Duty Cycle <2% 


units] Conditions 











T, i 
Ps caw Perla | | 
to Case (Per Leg) 
to Case (Per Package) 









Rics [ypical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


T Mounting Torque Min. 12(10) |{Kg-cm 
Max. 17(15) _ | (Ibf-in) 
Case Style TO-204AA (TO-3) JEDEC 
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40CDQ... Series 


Instantaneous Forward Current - I-- (A) 
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Reverse Current - Ip (mA) 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 1 - Max. Forward Voltage Drop Characteristics Fig.3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
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60CDQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


lec AV) Rectangular 
waveform 


ne 


csy @ tp=Syssine 


Ve @30Apk, T= 125°C 
per leg) 


T, -65t0 175 


CASE STYLE AND DIMENSIONS 


39,95 (1.573) 
oO 


— 
LSN= 


7.87 (0,310) 
6.99 (0.275) 





26.67 (1.050) 
a MAX. 


60 Amp 


Description/Features 


The 60CDQ center tap Schottky rectifier series has been 
optimized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation 
up to 175° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


¢ 175° C T , operation 

e Center tap TO-3 package 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 


20.32 (0.800) 
18.80 (0.740) 


7.87 (0,310) 
1.78 (0.070) { 6.99 (0.275) 
1.52 (0.060) j 
aE SEATING PLANE 


ae 12.07 (0.475) 
1.57 (0.062) 11.30 (0.445) 
1.47 (0.058) Oks (2 PLCS.) 
(2 PLCS.) 


4.08 (0.161) 


3.84 (0,151) 
(2 PLCS.) 


DIA. 


17.14 (0,675)* 39.95 (1.573) 
BASE CONMMON 76.64 (0.655) MAX, 
COMMON CATHODE Serre > case _ 


5.71 (0.225) * 


11.17 (0,440)* 5.21 (0.205) 


ANODE 1. ANODE 2 10.67 (0,420) 
*MEASURED AT SEATING PLANE 


Conforms to JEDEC Outline TO-204AE(Modified TO-3) 


Dimensions in millimeters and inches 
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60CDQ... Series 


Voltage Ratings 


socpaess | socpao4o | socDao4s 
Absolute Maximum Ratings 


600Da 


le AV) Max. Average Forward Current [me : 50% duty cycle @ T= 112°C, rectangular wave form 
*See Fig.5 


: iti i Following any rated 
leg Max. Peak One Cycle Non-Repetitive | 2300 | A 5yus Sine or 3ys Rect. pulse load palais any and with 
Surge Current (Per Leg) * See Fig. 7 | 420 10ms Sine or 6ms Rect. pulse| rated V__..,, applied 


E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,=6Amps, L=2.2mH 
(Per Leg) | 
lan repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
(Per Leg) Frequency limited byT max. V, = 1.5xV,, typical 


Electrical Specifications | 
Units 
@30A_ | +. p50 
J 
@ 60A 
@ 


Max. Forward Voltage Drop 
[ose |v [@xa | 
: 
T= 25°C) 


(Per Leg) * See Fig. 1 (1) 
lay Max. Reverse comege Current | 25 | mA | T,= 25°C V, = rated V. | 
(Per Leg) *SeeFig.2 (1) | 25 | mA T, = 125 °C 
C, Max. Junction Capacitance(Per Leg) | 1400 | V,, = 5V,., (test signal range 100Khz to 1Mhz) 25°C 


L, Typical Series inductance (Per Leg) Measured mounting plane to lead 5mm from 
package body 
dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 
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Thermal-Mechanical Specifications | 


gocba@ |units| Conditions 


Tt Max. Storage Temperature Range -65to 175 
Rij Max. Thermal Resistance Junction °C/W | DC operation * See Fig. 4 
to Case (Per Leg) 


Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
Daal 










ihcs Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


T Mounting Torque Min. | 12(10) | Kg-em 
Max 17(15) | (Ibf-in) 


Case Style TO-204AE (TO-3) Modified JEDEC 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Forward Voltage Drop - Ve, (V) Reverse Voltage - V, (V) 
Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
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Fig. 4- Max. Thermal impedance Z, . Characteristics (Per Leg) 
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Allowable Case Temperature - (°C) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


SCHOTTKY RECTIFIER 


MBR3035CT 
MBR3045CT 


30 Amp 








Major Ratings and Characteristics Description/Features 


The MBR30..CT center tap Schottky rectifier has been opti- 
mized for low reverse leakage at high temperature. The 
proprietary barrier technology allows for reliable operation up 
to 150° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling diodes, 


Characteristics 


ley AV) Rectangular 


waveform 


legu @ tp=5ussine 
Ve @ 15Apk, T = 125°C 


CASE STYLE AND DIMENSIONS 


39.95 (1.573) 


oO ae 
Aa™W 
26.67 (1.050) 
MAX. 


7.87 (0.310) 
6.99 (0.275) 





and reverse battery protection. 
¢ 150° C T, operation 

e Center tap TO-3 package 

e Low forward voltage drop 

e High frequency operation 


reliability 
e Hermetic packaging 


20.32 (0.800) 
78.80 (0.740) >” 


1.78 (0.700) 


1.52 (0.060) { 
‘ahd 


1.07 (0.042) ae, 
0.97 (0.036) DIA. 
(2 PLCS.) 
4.08 (0.161) 14 


3.84 (0.151) ~ 
(2 PLCS.) 


BASE 
COMMON CATHODE GoTo 
ANODE 1 


ANODE 2 


e Guard ring for enhanced ruggedness and long term 


D0-5 


2) 
mad 
Lad 
= 
oc 
Lid 
Sc 


TO-3. DO-4. 





7.87 (0.310) 


[- { 699(0.275) 


TL SEATING PLANE 
| 11.68 (0.460) 


11.30 (0.445) 
(2 PLCS.) 


39.95 (1.573) 
MAX. 


30.40 (1.197) 
29.90 (1.177) 


5.71 (0,225)* 


11.17 (0.440)* 


ANODE 1 ANODE 2 10.67 (0.420) 


§.21 (0.205) 


“MEASURED AT SEATING PLANE 


Conforms to JEDEC Outline TO-204AA (TO-3) 
Dimensions in millimeters and inches 
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MBRS0O35CT 
MBR3045CT 
Voltage Ratings 


MBR3035CT MBR3045CT 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 







lecayy Max. Average Forward Current (Per Leg) 
(Per Device) 


- ; Following any rated load 
Non Repetitive Peak Surge Current 5us Sine or 3ys Rect. pulse | condition and with rated 


Varo @pPlied 


Surge applied at rated load condition halfwave single 
phase 60Hz 


laay Peak Repetitive Reverse Surge 2.0 psec 1.0KHz 
Current 


lism 


V Max. Forward Voltage Drop 


(1) T,= 125 °C 
@ 30A J 
leas Max. Instantaneus Reverse Current T rae 25 °C Rated DC voltage | | 
(1) T Fi 125 °C 
: : - 


FM 


C Max. Junction Capacitance Va = OV io: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change Ss 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle <2% 





Thermal-Mechanical Specifications 


MBROO.CT 


Tig _MaxStorageTorperatrefiange [65075 [OT 


J 
stg 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case 


Rics Typical Thermal Resistance, Case 
to Heatsink 

















at °C/W | Mounting surface, smooth and greased 


wt Approximate Weight 11.4(0.4) 


T Mounting Torque Min. Kg-cm 
Max. 17(15) | (Ibf-in) 
Case Style TO-204AA(TO-3) JEDEC 


* For Additional informations and Graphs, Please See the 40CDQ Series 
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SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


le AV) Rectangular 
waveform 


RRM 


leony @ 60Hz 


Vz  @ 30Apk,T = 25°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


39.95 (1.573) 


MAX. *, 
Se 
a 


a~™ 
26.67 (1.050) 


MAX. 


7.87 (0.310) 
6.99 (0.275) 





60 Amp 


Description/Features 


The SD241 center tap Schottky rectifier has been optimized 
for low reverse leakage at high temperature. The proprietary 
barrier technology allows for reliable operation up to 175° C 
junction temperature. Typical applications are in switching 
power supplies, converters, free-wheeling diodes, and re- 
verse battery protection. 


¢ 175°C T , operation 

e Center tap TO-3 package 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 


20.32 (0.800) 


78.80 (0.740) O*- 


7.87 (0.310) 


1.78 (0,700) sa [- f 6.99 (0.275) 
1.52 (0.060) { 


aor Gi SEATING PLANE 
| 11.68 (0.460) 
1,07 (0,042) z 


11.30 (0.445) 
0.97 (0.038) (2 PLCS.) 
(2 PLCS.) 


4.08 (0.161) 
3.84 (0.151) 
(2 PLCS.) 


DIA. 


17.14 (0.675) 39,95 (1.573) 
BASE 16.64 (0.655) MAX. 
COMMON CATHODE OO hope > ») 30.40 (1.197) 


29.90 (1.177) 
ANODE 1 


ANODE 2 

5.71 (0.225)* 
21 (0. 

11.17 (0.440)° pelo 


ANODE 1 ANODE 2 10.67 (0.420) “MEASURED AT SEATING PLANE 


Conforms to JEDEC Outline TO-204AA (TO-3) 
Dimensions in millimeters and inches 
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SD241 


Voltage Ratings 


Part number a ee 
V, Max. DC Reverse Voltage (V) 
: 35/45 (1) 
Vawy Max. Working Peak Reverse Voltage (V) 


(1) For SD241 rated Vo4,, and V4, 45V @ T, = 25°C , = 35V @ T, = 150°C 


50% duty cycle @ T.. = 120°C, rectangular waveform 


60Hzhalf cycle sine wave Following any rated 
load condition and with 
or5ms rectangular pulse rated V,..,, applied 











Absolute Maximum Ratings 


Parameters 


le AV) Max. Average Forward Current 
*See Fig.5 












lesy Max. Peak One Cycle Non-Repetitive 
Surge Current (Per Leg) * See Fig. 7 







Electrical Specifications 


Parameters 


Vem Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (2) 







| 1.09 | 
[ose |-V_[@ 60a 
lay. Max. Reverse Leakage Current | 10 | mA |T,= 25°C] ec 
Portes) *Se0rie.2_@ [20 [ma |T=t25r0] Vn" Ns 
Geall 


— 











J 
C, Max. Junction Capacitance (Per Leg) V,, = 5Vig: (test signal range 100Khz to 1Mhz) 25°C 
Measured mounting plane to lead 5mm from 
package body 


dv/dt Max. Voltage Rate of Change V/ps 
(Rated V,) 


(2) Pulse Width < 300ys, Duty Cycle <2% 


L; Typical Series Inductance (Per Leg) 


Thermal-Mechanical Specifications 


Parameters sp241_ {unit 


st, Max. Storage Temperature Range -55to175 
R Max. Thermal Resistance Junction °C/W | DCoperation *See Fig. 4 
to Case (Per Leg) 
Rijo Max. Thermal Resistance Junction °C/W | DCoperation 














” 


—| 
Q 


to Case (Per Package) 


Rics Typical Thermal Resistance, Case eal °C/W 
to Heatsink 
vi Approximate Weigh iiapanfeey)SSSCSCS~S 
T Mounting Torque Min. Kg-cm 
fae 
Case Silo TO-204AA (TO-5 


* For Additional Informations and Graphs, Please See the 40CDQ Series 
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Allowable Case Temperature - (°C) 





$D241 
Rihuc (DC) = 1.40°C/W 
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Average Forward Current - le AV) (A) 


Fig. 5- Max. Allowable Case Temperature 
Vs. Average Forward Current (Per Leg) 
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Fig.7 - Max. Non-Repetitive Surge Current (Per Leg) 


PD-2.033D 


International 
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SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 


The 20FQ Schottky rectifier series has been optimized for 

Characteristics very low forward voltage drop, with moderate leakage. The 

proprietary barrier technology allows for reliable operation 

Rectangular up to 150° C junction temperature. Typical applications are 

(AV) in switching power supplies, converters, free-wheeling di- 
waveform odes, and reverse battery protection. 

V 

e 150° C T , operation 

SM 

F 


I 
IF 


e High frequency operation 
0.47 | e Guard ring for enhanced ruggedness and long term 
reliability 
e Hermetic packaging 


T0-3. DO-4. 
~ 00-5 


HERMETIC 


12.19 (0.480) 
77.81 (0.465) 


CASE STYLE AND DIMENSIONS 


LUG 
TERMINAL 
ANODE 


11.02 (0.434) 


12.19 (0.480) TOIT (OAaa) 
11.81 (0.465) eae 


CASE 
CATHODE 
3.94 (0.155) 
3.68 (0.145) 
8.76 (0.345) 
2.16 (0.085) DIA 8.26 (0.325) ~ * 


11.02 (0.434) 7.03 (0.080) DIA | 0.64 (0.025) "| i 


a 
10.08 (0.397) aS it 
Ma i on 
—— pe; 
| 11.30 (0.445) Zs 3.18 (0.125) 
10-32 UNF-2A 


‘igure 10.80 (0.425) 2.41 (0.095) 
MAX, 
Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 


0.89 (0.035) 


10.77 (0.424) 
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20FQ... Series 
Voltage Ratings | | 


Part number 20FQ035 20FQ040 20FQ045 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


























Absolute Maximum Ratings a 


20FO 
le AV) Max. Average Forward Current tai 50% duty cycle @ T, = 111°C, rectangular wave form 
*See Fig. 5 


lesy Max. Peak One Cycle Non-Repetitive] 7800 5us Sineor3psRect.pulse _| Following any rated 
A : load condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse |with rated V,_..,, applied 
E,, Non-Repetitive Avalanche Energy | 40 | md | T= 25°C, |,,=6Amps,L=2.2mH 
l4q Repetitive Avalanche Current A_ | Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, =1.5xV_, typical 
Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop (1) 
* See Fig. 1 






















cv tesa | 


lay, Max. Reverse Leakage Current (1) | 4 | mA | T,= 25°C fai RY 

* See Fig. 2 | 150 | mA [T,=125°C| ° B 
C, Max. Junction Capacitance | 1850 | pF Va ™ Vio: (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 65 | nH Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


20F | Units 


[[7,__ Max. Junction Temperature Range co a 
Tg _ Max. Storage Temperature Range i irae 


Ric Max. Thermal Resistance Junction °C/W | DCoperation * See Fig. 4 
toCase 
Rics Typical Thermal Resistance, Case to uel °C/W | Mounting surface , smooth and greased 


Heatsink 


wt Approximate Weight 5.8 (0.20) | g (oz. 


T Mounting Torque 








Conditions 





Min. 14(12) |Kg-cm| Non-lubricated threads | 
Max. 23 (20) | (Ibf-in) 


Case Style DO-203AA(DO-4) JEDEC 
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20FQ... Series 


Reverse Current - Ip (mA) 
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Fig. 2- Typical Values of Reverse Current 
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20FQ... Series 


Allowable Case Temperature - (°C) 
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Fig.5-Maximum Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
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Fig. 8- Unclamped Inductive Test Circuit 


D-218 


PD-2.043C 


International 
[teR|Rectifier °1FQ... SERIES 


SCHOTTKY RECTIFIER 30 Amp 








Major Ratings and Characteristics Description/Features 
Characteristics 


| ata... | unite The 21FQ Schottky rectifier series has been optimized for 
le AV) Rectangular A 
waveform 
ae 


very low forward voltage drop, with moderate leakage. The 
proprietary barrier technology allows for reliable operation 
up to 150° C junction temperature. Typical applications are 
legy @ tp=Spssine 7800 A 
a oe 


in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 





¢ 150° C T , operation 
e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 
e Hermetic packaging 






TO-3. DO-4. 
DO-5 


HERMETIC 


CASE STYLE AND DIMENSIONS wary O* UG 


ANODE 


Se bik: uray 
11.81 (0.465) 9 CASE 


CATHODE 
3.94 (0.155) 
3.68 (0.145) 
8.76 (0.345) 14 0.89 (0.035) 
2.16 (0.085) 8.26 (0.325) 0.64 (0.025) 
2.03 (0.080) - 


11.02 (0.434) 
10.77 (0.424) 


20.32 (0.800) 
MAX. 


20.32 (0.800) omg o.en ae eee | 
NY ie (0.445) a SSIS) 


2.41 (0.095) 
1.98 (0.078)! 10-80 (0.425) 
MAX. 
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Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 
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21FQ... Series 


Voltage Ratings 


Absolute Maximum Ratings 


Units, 
i Max. Average Forward Current 
legy Max. Peak One Cycle Non-Repetitive) 7800 a 


*See Fig. 5 i | 
Surge Current * See Fig. 7 | 600 | 
















50% duty cycle @ T, = 107 °C, rectangular wave form 


5s Sineor3psRect.pulse _| Following any rated 
load condition and 


10ms Sine or 6ms Rect. pulse | with rated Vary applied 











F(AV) 


mJ |T,=25°C, |,.=6 Amps, L=2.2mH 


A_ |Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V, = 1.5x’V,, typical 


E,, Non-Repetitive Avalanche Energy 
AR 


i Repetitive Avalanche Current 


Electrical Specifications 


Vey Max. Forward Voltage Drop T,= 25°C 
* See Fig. 1 
T, = 125 °C 
lay Max. Reverse Leakage Current (1) V,, = rated V, 
* See Fig. 2 
T : 





Cc Max. Junction Capacitance Va = 5V pc (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V_) 
(1) Pulse Width < 300s, Duty Cycle < 2% | 
Thermal-Mechanical Specifications 


21FQ 


8510150 
m Rao) 
Rij¢ Max. Thermal Resistance Junction ad al DCoperation *SeeFig.4 
to Case | 















Rics Typical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


wt Approximate Weight sa@a lee) 
T Mounting Torque Min. 14(12) |Kg-cm| Non-lubricated threads 


Max. 23 (20) | (Ibf-in) 





21FQ... Series 


Instantaneous Forward Current - le (A) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Thermal impedance - Z 36 ("CIW) 
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Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 


D-221 


fd 
Ke 
Li 
= 
joa 
Ud 
x 


+t 
ro) 
a 
o 
on) 
he 


DO-5 





21FQ... Series 


Allowable Case Temperature - (C) 


YW 
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Fig. 5- Maximum Allowable Case Temperature Fig.6- Forward Power Loss Characteristics 


Vs. Average Forward Current 
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RRM 
Following Surge 


Non-Repetitive Surge Current - leon (A) 





10 100 1000 10000 
Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.039C 


International 
[teR|Rectifier 30FQ... SERIES 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The 30FQ Schottky rectifier series has been optimized for 
Characteristics low reverse leakage at high temperature. The proprietary 


barrier technology allows for reliable operation up to 175 °C 
junction temperature. Typical applications are in switching 
power supplies, converters, free-wheeling diodes, and re- 


le AV) Rectangular 


waveform verse battery protection. 
RRM e 175°C T ') Operation 
legy @ tp=Spssine ° sane! forward voltage ep 
e High frequency operation 
Ve @30Apk, T 125°C e Guard ring for enhanced ruggedness and long term 
reliability 


-6510 175 e Hermetic packaging 





HERMETIC 
TO0-3. DO-4. 
DO-5 


12.19 (0.480) 


CASE STYLE AND DIMENSIONS TTT aes) OM 


12.19 (0.480) (0.480) DIA. gry 
11.81 (0.465) 


CASE 
CATHODE 
3.94 (0.155) 
3.68 (0.145) 


8.76 (0.345) 0.89 (0.035) 


2.16 (0.085) DIA 8.26 (0.325) an 0.64 (0.025) 
2.03 (0.080)  * 


“MAX. 
20. 2 i 200 moyen pty | 
ic nae 3.18 (0.125) 


11.02 (0.434) 
10.77 (0.424) 


2.41 (0.095) 


“HSA 
I ELTA AL \i 


1.98 (0.078)— 10-80 (0.425) 
MAX. 


10-32 UNF-2A 


Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 
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30FQ... Series 


Voltage Ratings 


soFa03s | s0Fao40 | s0Fq045 
: 
Absolute Maximum Ratings 


30FQ |Units| Conditions 
ley AV) Max. Average Forward Current 50% duty cycle @ T= 144°C, rectangular wave form 
* See Fig. 5 
I 


rsy Max. PeakOneCycleNon-Repetitive, 9600 5us Sineor3ysRect.pulse _| Following any rated 
load condition and 























Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated Vane applied 
E,, Non-Repetitive Avalanche Energy mJ | T,=25°C, |,,.=6 Amps, L=2.2mH 


I4n Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop (1) 
* See Fig. 1 


lay Max. Reverse Leakage Current (1) 
* See Fig. 2 
i. 


C.. Max. Junction Capacitance 
L; Typical Series Inductance 


dv/dt Max. Voltage Rate of Change 10,000 
(Rated V,) 
(1) Pulse Width < 300s, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 









lunits| Conditions | 


, 


| pF V,, = 5V po, (test signal range 100Khz to 1Mhz) 25 °C 
| nH | Measured from top of terminal to mounting plane 


id) 
ro) 
ms 
O 










~ 

a 
a 

] 

nN 
on 
is 
© 


© 
© 
“T1 
He 
or 


nn 


Rics Typical Thermal Resistance, Case to 
Heatsink 


wt Approximate Weight 5.8 (0. 


T Mounting Torque Min. 


°C/W | Mounting surface, smooth and greased 


-cm| Non-lubricated threads 


— A 
29 
5 
— 


Max. 


Case Style DO-203AA(DO-4) JEDEC 


© 
om 
So 
nm 
Oo 
~——w 
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Vs. Reverse Voltage 
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Fig. 4- Maximum Thermal Impedance Z, |. Characteristics 
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Allowable Case Temperature - (°C) 


30FQ... Series 
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Vs. Average Forward Current 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.331 


1N6095 
1N6096 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


oe ue 1N6095, 
Characteristics 1N6096. 
lE(av) Rectangular bua 
waveform 


30/40* V 


ane 





* JEDEC Registered Values 


CASE STYLE AND DIMENSIONS 


12.19 (0.480) 
T7181 (0.465) 


11.02 (0.434) 
10.77 (0.424) 


20.32 (0.800) 


ae 








25 Amp 


Description/Features 

The 1N6095, 96. Schottky rectifier has been optimized for 
very low forward voltage drop, with moderate leakage. The 
proprietary barrier technology allows for reliable operation 
up to 125°C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling 
diodes, and reverse battery protection. 


¢ 125°C T ') Operation 

e Very low forward voltage drop 

¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

¢ Hermetic packaging 


TO-3. DO-4. 
DO-5 


‘HERMETIC 


12.19 (0.480) 
DIA. 
11.81 (0.465) TERAANAL 
ANODE 
11.02 (0.434) 
10.77 (0.424) 
CASE 
CATHODE 
3.94 (0.155) 
3.68 (0.145) 


8.76 (0.345) 0.89 (0.035) 


2.16 (0.085) DIA 8.26 (0.325) a 0.64 (0.025) 
2.03 (0.080) ~ * 


20.32 (0.800) 
MAX. 


ue 
ae 
10.08 (0.397 ze | 
ba ae | 
= 
11.30 (0.445) $= 3.18 (0.125) 


———_ 2.41 (0.095) 
1.98 (0.078)—! 10.80 (0.425) 
MAX. 
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Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 
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1N6O86 


Voltage Ratings 





Part number 


Vawy Max. Working Peak Reverse Voltage (V) 








leg AN) Max. Average Forward Current 
See Fig. 5 


/1N609, 
egy Max. Peak One Cycle Non-Repetitive 
SurgeCurrent SeeFig.7 


ae 50% duty cycle @ T., = 105°C, rectangular wave form 








60Hz halfwave, single phase 


E,, Non-Repetitive Avalanche Energy 


lan Repetitive Avalanche Current >| 
Parameters | Units | 


J 
Current decaying linearly to zero in 1 psec 


Frequency limited by T max. V, = 1.5xV,, typical 


T,=25°C, |,,=6Amps, L=2.20mH 


Max. Forward Voltage Drop 
See Fig. 1 


lam Max. Reverse Leakage Current (1) 
See Fig. 2 


C, Typical Junction Capacitance Vp ™ 1Vp,) test signal range 100Khz to 1Mhz 25 °C 
L, Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 
(Rated V_) 


(1) Pulse Width < 300s, Duty Cycle < 2% 





Thermal-Mechanical Specifications 


Rene ne) _Sereeng 
or 
sk. Ee 












Rae Max. Thermal Resistance Junction 
to Case 


Rincs Typical Thermal Resistance, Case to ind °C/W | Mounting surface, smooth and greased 
Heatsink 


°C/W | DCoperation SeeFig.4 







vi_ Approximate Wig CC) 


T Mounting Torque Kg-cm Non-lubricated threads 


Min. 
Max. (Ibf-in) 


* JEDEC Registered Values 
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Fig. 3- Typical Junction Capacitance 
Vs. 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Fig. 4- Maximum Thermal Impedance Z, | Characteristics 
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1N6095 
1N6096 
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Fig. 6 - Forward Power Loss Characteristics 


Fig. 5- Maximum Allowable Case Temperature 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 


D-230 





International 
Rectifier 


PD-2.079A 


1N6391 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


le, AV) Rectangular 
waveform 


25 Amp 


Description/Features 

The 1N6391 Schottky rectifier has been optimized for low 
reverse leakage at high temperature. The proprietary barrier 
technology allows for reliable operation up to 175° C junction 


A temperature. Typical applications are in switching power 
supplies, converters, free-wheeling diodes, and reverse bat- 
tery protection. 
ne ¢ 175° CT , operation 

e Low forward voltage drop 
Za e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


¢ Hermetic packaging 
-55 to 175* e Military qualified versions also available 


lesy @ 60Hz 


Ve @25Apk,T =25°C 





* JEDEC Registered Value 


HERMETIC 
TO-3. DO-4. 
DO-5 


12.19 (0.480) 
CASE STYLE AND DIMENSIONS 11.81 (0.465) site CRAM 
ANODE 


12.19 (0.480) Tar aE 
11.81 (0.465) = rs 


CATHODE 
3.94 (0.155) 
3.68 (0.145) 


8.76 (0.345) 0.89 (0.035) 


2.16 (0.085) DIA 8.26 (0.325) vai 0.64 (0.025) 
2.03 (0.080) ~~” 


rr 20.32 (0.800) 
10.08 (0.397) hal | 


20.32 (0.800) aa ie ee og 
11.30 (0.445) | == 3.18 (0.125) 


et 60 (0.425) =e 2.41 (0.095) 
1.98 (0.078) 10.60 (0.425) $e 
NY he , ) se 


10-32 UNF-2A 


Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 


11.02 (0.434) 
10.77 (0.424) 
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1N6391 


Voltage Ratings 


1N6301 
Absolute Maximum Ratings 


Parameters 


le AV) Max. Average Forward Current 

See Fig. 5 

Max. Peak One Cycle Non-Repetitive 
SurgeCurrent SeeFig.7 






















-1N6391 | Units 
ary 50% duty cycle @ T= 115°C, rectangular wave form 


50% duty cycle @ T= 115°C, sinusoidal wave form 


5yus Sineor3ps Rect. pulse. Following anyratedload 
9600 condition and with rated V_,..,,applied 





















60Hz half cycle sine wave or 5ms rectangular pulse 


E,, Non-RepetitiveAvalanche Energy } 40 | md | T,=25°C, |,,=6.0 Amps, L=2.20mH 
ia 


A 
mJ 
| Repetitive Avalanche Current Currentdecayinglinearlytozeroin1 psec 


Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 


| Parameters | 1N6391|Units|___——Conditions 
V.,, Max. Forward Voltage Drop _— (1) |v [@ 5A | T = 25°C 
0.78" : 
@ 5A 


See Fig. 1 0 
: 75-85% 


| 0.44" 

| 0.78" | 

| 0.55" 

[1° | mA [T= 25% 
[or | mA [7,= 125°0 

| 400" | mA |T,=175°C | V, = rated V, 
| 400" | mA |T,= -55°C 

eee 

ee 


















< 


FM 




















3 





Max. Reverse Leakage Current (1) 
See Fig. 2 


RM 


C, Max. Junction Capacitance V, = 5V po» (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | nH Measured from top of terminal to mounting plane 


(1) Pulse Width < 300ps, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


J 
stg 
Rac Max. Thermal Resistance Junction °C/W ; DCoperation SeeFig.4 
to Case 
Rics Typical Thermal Resistance, Case to cae °C/W | Mounting surface, smooth and greased 
Heatsink | 


wt Approximate Weight S702) [gez)| ——SsC—~—S 


T Mounting Torque Min. 1.35(12) | N-m | Non-lubricatedthreads 


= 
“~~ 
= 


Max. | 1.70(15*) | (Ibf-in) 
DO-203AA(DO-4) JEDEC 


* JEDEC Registered Values 
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Instantaneous Forward Current - le (A) 


| 1N6391 











ON (a ee ee 108 
ae Rs ei a) 
ee ae EE ise re ae a 
(ee a aes Ge (a a | 100 
(a Fae HE (i | a ls z 
FRECHE] 
SaRRaGeeae = 
6 
AZ 4 
L, : 
100 "A f| ec 
eae Rees alae Rem a RD ee 01 
es eS ee eS a ed ee. Fe ee ee 
(aes anes LR (aa a a as ae 
[ion (ED (i a ee 7A Poe 001 
cee Pt ees e ree 
CCEA peersiaa Peak 
/| 
/ Va Fig. 2- Typical Values of Reverse Current 
ee . Ve. Revere Voge 
rit ae [ _ 
10 es c 
aa) Taal aa! ee eee eee & 
ae en SONS Ff ay an a ee Dee Dee ea es eee - 
Diao) aor aay S07 [Ree peered es (eC ee ee O 
Se ae HT po : 
| | LY ae a ae 8 
e/a % 1000 
ae / sere 
Cc 
S 
+ =a) 
rei 
© 
1 100 ae 
12 3 4 5 6 7 8 9 1 1.4 1.2 1.3 0 10 20 30 40 50 
Forward Voltage Drop - VEM (V) Reverse Voltage - Vp (V) 
Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
6 ee a ee ee ee ee a ee eee 
FE 
‘iIOSage TAR en i | aes eel Ge i BEET 
= 11 oe eG BRT 0 
e 1 y= “03 i— = Sss SS es ell 
2 a oo 
™ Se j oH 
8 1 ct a a =aanee 
rs] EAH Fs —ti(<i—«~wY:C<;i«i«<i Sd Se 
3 cieecatiil 
£ StH 
- * a ee eee a 1, Duty factor D= ty It 
ee ing le Pulse =See ee 
oot LL CH 1 
.00001 .0001 .001 01 A 1 10 100 


ty. Rectangular Pulse Duration (Seconds) 


Fig. 4-Maximum Thermal Impedance Z, |, Characteristics 


D-233 


Allowable Case Temperature - (°C) 





g 
oS 
= 
P 
g 
3 
a 
® 
oO 
5 
Z 
Average Forward Current - Ve AV) (A) Average Forward Current - AV) (A) 
Fig. 5-Maximum Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
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Fig. 8-Unclamped Inductive Test Circuit 
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PD-2.328 


International 
[teR|Rectifier SD41 


SCHOTTKY RECTIFIER 30 Amp 





Major Ratings and Characteristics Description/Features 
The SD41 Schottky rectifier has been optimized for very low 
Characteristics forward voltage drop, with moderate leakage. The propri- 


etary barrier technology allows for reliable operation up to 
150° C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


le AV) Rectangular 
waveform 


¢ 150° C T, operation 
@ 60Hz e Very low forward voltage drop 
FSM : : 
e High frequency operation 
@ 60Apk, T = 150°C e Guard ring for enhanced ruggedness and long term 
reliability 


TO0-3. DO-4. 
DO-5 


(a) 
ea 
Ld 
= 
oc 
Lhd 
‘way 





CASE STYLE AND DIMENSIONS oe Om. 


12.19 (0,480) hee 
11.81 (0.465) —* 


CASE 
CATHODE 
3.94 (0.155) 
3.68 (0.145) 


8.76 (0.345) DIA 0.89 (0.035) 
2.16 (0.085) 8.26 (0.325) 0.64 (0.025) 
2,03 (0.080) 


11.02 (0.434) 
10.77 (0.424) 


20.32 (0.800) 
MAX 


20.32 (0.800) aca pel at a 
° f Takes & 3.18 (0.125) 


pec ial 2 2.41 (0.095) 
NY MAX, i] ae 


10-32 UNF-2A 


Conforms to JEDEC Outline DO-203AA (DO-4) 
Dimensions in millimeters and inches 
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SD41 


Voltage Ratings 


Part number 
V, Max. DC Reverse Voltage (V) 
: 35/45 (1) 
Vawy Max. Working Peak Reverse Voltage (V) 


(1) For SD41 rated V_., and V..,, = 45V @ T, = 25°C , = 35V @ T, = 150°C 














Absolute Maximum Ratings 


Parameters 


[ F(AV) Max. Average Forward Current 50% duty cycle @ T= 96°C, rectangular wave form 
*SeeFig.5 
I 


csy Max. PeakOne Cycle Non-Repetitive 60Hzhalf cycle sinewave Following any rated 


Surge Current * See Fig. 7 or 5ms rectangular pulse with sonnei and 


arm 2PPlied 






Vey Max. Forward Voltage Drop | oss | v |@3s0a | T= 25 
0.70 


J °C 
J 
lay Max. Reverse Leakage Current (2) i 
* See Fig. 2 T, = 125°C V_ = rated V, 


C, Max. Junction Capacitance Vz ™ 5Vp (test signal range 100Khz to 1Mhz) 25 °C 


L; Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change us 
(Rated V_) 


(2) Pulse Width < 300s, Duty Cycle < 2% 





Thermal-Mechanical Specifications 


spa 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase 


Rics Typical Thermal Resistance, Case to Mounting surface , smooth and greased 
Heatsink 


vt_Approxnala Weigh seoao|e)| SSS 


T Mounting Torque Min. 14(12) | Kg-cm| Non-lubricatedthreads 
Max. 23 (20) | (Ibf-in) 


Case Style DO-203AA(DO-4) JEDEC 


* For Additional Information and Graphs, Please See the 21FQ Series 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 1- Maximum Forward Voltage Drop Characteristics 
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Fig. 5- Maximum Allowable Case Temperature 
Vs. Average Forward Current 
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Following Surge 
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Fig. 7- Max. Non-Repetitive Surge Current 


D-238 


PD-2.032E 


International 
[toR|Rectifier 50HQ... SERIES 


SCHOTTKY RECTIFIER 60 Amp 





Major Ratings and Characteristics Description/Features 


The 50HQ Schottky rectifier series has been optimized for 
Characteristics | son... | unite very low forward voltage drop, with moderate leakage. The 
le AV) Rectangular 
waveform 






up to 150° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 


proprietary barrier technology allows for reliable operation 
odes, and reverse battery protection. 
Iv V 


RRM 


lesy @tp=5pssine 10,800 pA 
Efe fe 


e 150°C T y operation 

e Very low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 





19.18 (0.755) 


CASE STYLE AND DIMENSIONS 18.92 (0.745) LUG 
DIA. TERMINAL 

ANODE 
19.18 (0.755) 17.35 (0,683) 

—e 18.92 (0.745) 17.20 (0.677) 

DIA. CATHODE 

8.89 (0.350) 

mote 12.95 (0.510) 1.65 (0.065) 


12.70 (0. : 1.40 (0.055 | 
4.39 (0,173) DIA sees 


a24-(0.167) 
25.40 (1.00) 3.96 (0.156) J 
s { Es MAX. MIN. 
10.85 (0.427) 
10.34 (0.407) ee 
| 3.81 (0.150) 
2.03 (0,080) 3.30 (0.130) 
17.35 (0.683) MAX. 
17.20 (0.677) — ae 1/4-28 UNF-2A 


10.72 (0.422) 
Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 





25.40 (1.00) 





D-239 





= 
jo 
lad 
= 
jou 
tu 
ae 


TO-3. DO-4. 


DO-5 





3 


50HQ... Series 


Voltage Ratings . 


| Partnumber |= S0HGQOB5 | SOHQO4O | _ SOHGOMS 


50% duty cycle @ T, = 101°C, rectangular wave form 




























Absolute Maximum Ratings 
Units | 
lay) Max. Average Forward Current ia 
*See Fig.5 
lesy Max. PeakOne Cycle Non-Repetitive| 10,800 5us Sine or 3ys Rect. pulse rat padeh be ery 
Surge Current * See Fig. 7 | 1150 — 10ms Sine or 6ms Rect. pulse |with rated V,_..,, applied 
E,, Non-Repetitive Avalanche Energy | 81 | md | T= 25°C, |,,=12Amps, L=1.12mH 
lag Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, =1.5xV,, typical 
Electrical Specifications 
| Parameters | SOHQ | Units| Conditions = 
V4 Max. Forward Voltage Drop (1) | 0.60 | @ 60A ieee 
* See Fig. 1 @ 120A ’ | 
| | 0.53 V_ | @ 60A T, = 125°C 
068 |v [@ 120A 
lam Max. Reverse Leakage Current (1) | 5 | mA Leesa 
* See Fig. 2 | 200 | mA | T,=125°C | = 125 °C 
C, Max. Junction Capacitance |} 2600 | pF | V,, = 5V,,, (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance | 7.5 | nH Measured from top of terminal to mounting plane 
dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated Vp) 


(1) Pulse Width < 300s, Duty Cycle < 2% 
Thermal-Mechanical Specifications 






Parameters 


Tug _WexSterageTorpertreRange [4516180 | 


[50HQ |Units| Conditions, 
Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase 
iat 





ines | ¥Pical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 

Heatsink 

[wt ApproximatoWeight «(SOR a@z)] 

T Mounting Torque Min. Kg-cm| Non-lubricated threads | 
Max. 46 (40) | (lbf-in 


oe JEDEC 
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50HQ... Series 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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50HQ... Series 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.021C 


51HQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


I Rectangular 


‘en 


F(AV) 


CASE STYLE AND DIMENSIONS 


19.18 (0.755) 
18.92 (0.745) 
DIA. 


25.40 (1.00) 


17.35 (0.683) 
17.20 (0.677) 











60 Amp 


Description/Features 

The 51HQ Schottky rectifier series has been optimized for 
very low forward voltage drop, with moderate leakage. The 
proprietary barrier technology allows for reliable operation 
up to 150° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


e 150° C T , operation 

e Very low forward voltage drop 

e High frequency operation | 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 


T0-3. DO-4. 
DQO-5 


HERMETIC 


19,18 (0.755) 
18,92 (0.745) 
DIA. 


17.35 (0.683) 
17.20 (0.677) 
CASE 
CATHODE 
8.89 (0.350) 
7.37 (0.290 
( 12,95 (0.510) 1.65 (0.065) 


————ee DIA, 
. 7 1.40 (0.055, | | 
4,39 (0.173) - 12.70 (0.500) 40 ( ) 


4,24 (0.167) { 
25.40 (1.00) 3.96 (0.156) a 
] MAX, MIN. 


10.85 (0.427) 
10.34 (0.407) 


} 3,81 (0.150) 
2.03 (0.080) 3,30 (0.130) 
MAX, 





11.48 (0.452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4-28 UNF-2A 
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51HQ... Series 


Voltage Ratings 


| Partnumber | StHQ0R5 | S1HQO4D | StHQOSS 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 
50% duty cycle @ T= 96 °C, rectangular wave form 


levayy Max. Average Forward Current 
*See Fig. 5 
| Max. Peak One Cycle Non-Repetitive| 10,800 5us Sineor3ys Rect.pulse _| Following any rated 
ae z | 10,800 A P load condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated Vanw @PPlied 


E,, Non-Repetitive Avalanche Energy | 81 | md | T= 25°C, |,,=12Amps,L=1.12mH 
lan Repetitive Avalanche Current Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 


Parameters | 


Vey Max. Forward Voltage Drop = (1) 
* See Fig. 1 


lay Max. Reverse Leakage Current (1) 
* See Fig. 2 


C, Max. Junction Capacitance 










































@ 

sa T,= 25°C 
@ 120A 
@ ie 
@ 


| 0.65 
083 
120A 
5 
200] 
[2600 






J 
- V, ™ rated V,, 
| mA | T,= 125°C 
L, Typical Series Inductance 7. | nH Measured from top of terminal to mounting plane 
dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Conditions 


Ric Max. Thermal Resistance Junction DCoperation *SeeFig.4 
to Case 

Rics lypical Thermal Resistance, Case to Mounting surface , smooth and greased 
Heatsink 


vt Approximate Weigh Enea | 


T Mounting Torque Min. . 


pF | V, = 5V,,., (test signal range 100Khz to 1Mhz) 25 °C 


JEDEC 


51HQ... Series 


Instantaneous Forward Current - lp (A) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
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Fig. 4-Maximum Thermal Impedance Z, |, Characteristics 
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51HQ... Series 


51HQ 
Rihic (OC) = 0.83°C, 


Allowable Case Temperature - (CC) 
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Average Forward Current - le, AV) (A) 


Fig. 5- Maximum Allowable Case Temperature 
Vs. Average Forward Current 






Non-Repetitive Surge Current - leon (A) 


1000 
10 


Any 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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Forward Power Loss Characteristics 


Vd = 25 Volt 


International 
Rectifier 


PD-2.268 


99HQ030 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


le, AV) Rectangular 
waveform 


legy @ tp=5ys sine 
@ 60Apk, T = 125°C 


CASE STYLE AND DIMENSIONS 


19.18 (0.755) 
—! 18.92 (0.745) 
DIA. 


25.40 (1.00) 


17.35 (0.683) 
17.20 (0.677) 





60 Amp 


Description/Features 

The 55HQ030 Schottky rectifier has been optimized for very 
low forward voltage drop, with moderate leakage. The 
proprietary barrier technology allows for reliable operation 
up to 150° C junction temperature. Typical applications are 
in switching power supplies, converters, free-wheeling di- 
odes, and reverse battery protection. 


e 150° CT, operation 


e Very low forward voltage drop 
e High frequency operation 
e Guard ring for enhanced ruggedness and long term 


reliability 
e Hermetic packaging 


19.18 (0.755) 
18.92 (0.745) 
DIA. 


17.35 (0,683) 
17.20 (0.677) 


8.89 (0.350) 
7.37 (0.290) 


4.39 (0.173) 
4.24 (0,167) 


10.85 (0.427) 
10.34 (0.407) 


2.03 en 
MAX. 


11.48 (0,452) 
10.72 (0.422) 


T0-3. DO-4. 
DOQ-5 


HERMETIC 


CASE 
CATHODE 


12.95 (0.510) 1.65 (0.065) 


12-70 (0.500) O'* 1.40 (0.055) “| 


25.40 (1.00) 
MAX. 


3.81 (0.150) 
3.30 (0.130) 


1/4-28 UNF-2A 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


D-247 





5 


95HQ030 


Voltage Ratings 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


lecavy Max. Average Forward Current 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive 
























Conditions 


50% duty cycle @ T= 110°C, rectangular wave form 


5us Sineor3ysRect.pulse | Following any rated 
- load condition and 
10ms Sine or 6ms Rect. pulse | with rated Varu @PPlied 


T,=25°C, I,.=12Amps, L=0.75mH 


Current decaying linearly to zeroin 1 psec . 
Frequency limited by T max. V, =1.5xV_, typical 


Surge Current * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 


lan Repetitive Avalanche Current 


Electrical Specifications 


Parameters 


Vey Max. Forward Voitage Drop — (1) 
* See Fig. 1 



















lay Max. Reverse Leakage Current (1) | 5 | mA | Ty= 25°C. oa cares 
: are 
ag 


C Max. Junction Capacitance 3700 F | V, = 5V,,, (test signal range 100Khz to 1Mhz) 25 °C 





L, Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


(1) Pulse Width < 300us, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters 









[5sHQ |Units| Conditions 
-85t0 150) 
v6 freee 
Ric Max. Thermal Resistance Junction | °C/W | DCoperation *SeeFig.4 
to Case 


Rics Typical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


vi_Apronimata We wos] 


T Mounting Torque Min. | 23(20) |Kg-cm| Non-lubricated threads 
Max. 46 (40) | (Ibf-in) 


Case Style DO-203AB(DO-5) JEDEC 





—w 
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55HQ030 


Instantaneous Forward Current - le (A) 
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Allowable Case Temperature - (°C) 
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PD-2.055B 


International 
ter|Rectifier 60HQ... SERIES 


SCHOTTKY RECTIFIER 60 Amp 





Major Ratings and Characteristics Description/Features 


The 60HQ Schottky rectifier series has been optimized for 
Characteristics Unite 










| sono... low reverse leakage at high temperature. The proprietary 
le(ay) Rectangular 
waveform 


barrier technology allows for reliable operation up to 175 °C 
junction temperature. Typical applications are in switching 


power supplies, converters, free-wheeling diodes, and re- 
verse battery protection. 


e 175 °C T , operation 
e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 
e Hermetic packaging 





HERMETIC 
TO-3. DO-4. 
DOQ-5 


19.18 (0.755) 


CASE STYLE AND DIMENSIONS rar ore 


19.18 (0.755) ie 

18.92 (0.745) 17.20 (0.677) 

DIA. ae 

CATHODE 
8.89 (0.350) 


7.37 (0. 
37 (0.290) 12.95 10.510) 1,65 (0.085) 


12.70 (0.500) OA 1.40 (0,055) is 
4,39 (0.173) 


4,24 (0.167) { 
25,40 (1.00) 3.96 (0.156) e 
MAX. MIN. 
10,85 (0.427) 


25.40 (1.00) 10:34 (0.407) 


MAX. = 3,81 (0.150) 
17.35 (0.683) < reson t ae %30 (0.130) 
17.20 (0.677) S ie aa nee 


10.72 (0.422) 
Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 
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60HQ... Series 


Voltage Ratings | 
60HQ080 60HQ100 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 



























Absolute Maximum Ratings ; 


7 AV) Max. Average Forward Current 50% duty cycle @ T= 118°C, rectangular wave form 
*See Fig. 5 


lesyy Max. Peak OneCycleNon-Repetitive) 8400 5us Sineor3yusRect.pulse | Following any rated 
; : load condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated Vanm @PPlied 
E,, Non-Repetitive Avalanche Energy T = 25°C, |= 1 Amps, L=30mH 


Repetitive Avalanche Current A | Current decaying linearly to zero in 1 usec 
Frequency limited by T ,max. V, =1.5xV,, typical 
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Electrical Specifications 


Parameters 


V,.,, Max. Forward Voltage Drop (1) 
* See Fig. 1 


lay. Max. Reverse Leakage Current (1) 
* See Fig. 2 


C, Max. Junction Capacitance 
L; Typical Series Inductance j 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V,) 
(1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters 


T, | Max.JunctionTemperature Range |-65to17 
Tg Max. Storage Temperature Range /|-65to17 


Ruic Max. Thermal Resistance Junction 
to Case 






60A 
T,= 25 °C 
20A 
T, = 125 °C 
20A 
25 °C 
Va = rated Vp 
= 125°C 


a = Vi: (test signal range 100Khz to 1Mhz) 25 °C 
easured from top of terminal to mounting plane 
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Conditions 
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Rics 'ypical Thermal Resistance, Case to °C/W 
Heatsink | 

CEST) 

T Mounting Torque Min. Kg-cm| Non-lubricated threads 
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Max 46 (40) 


Case Style DO-203AB(DO-5) JEDEC | 
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60HQ... Series 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 3- Typical Junction Capacitance 
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60HQ... Series 


Allowable Case Temperature - (C) 
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Fig. 8- Unclamped inductive Test Circuit 
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PD-2.246 


International 
[teR|Rectifier 75HQ... SERIES 


SCHOTTKY RECTIFIER 75 Amp 





Major Ratings and Characteristics Description/Features 


The 75HQ Schottky rectifier series has been optimized for 
Characteristics 75HQ... 


low reverse leakage at high temperature. The proprietary 
barrier technology allows for reliable operation up to 175 °C 


junction temperature. Typical applications are in switching 
IFAW) poco a ae power supplies, converters, free-wheeling diodes, and re- 


waveform 


verse battery protection. 


| 351045 | Vv e 175 °C T , operation 
e High frequency operation 
a e Guard ring for enhanced ruggedness and long term 
reliability 





HERMETIC 
T0-3. DO-4. 
- 00-5 


19.18 (0.755) 


CASE STYLE AND DIMENSIONS i882 (0.785) 


19.18 (0.755) 17.35 (0.683) 
i 18,92 (0.745) 17.20 (0.677) 
DIA. CATHODE 
8.89 (0.350) 
7.37 (0.290) 12,95 (0,510) 1.65 (0.065) 


12.70 (0.500) A+ 1.40 (0.055) 
4.39 (0.173) 5, 
4.24 (0.167) OMA- 


25.40 (1.00) 3.96 (0.156) J 
MAX MIN. 


10,85 (0.427) ; 
ae 25.40 (1.00) 10.34 (0.407) eee eee | 
MAX. } nes 3,81 (0.150) 
2.03 (0.080) Eee 
MAX, 


17.35 (0.683) 
17.20 (0.677) 


3.30 (0.130) 





11.48 (0,452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4-28 UNF-2A 
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75HQ... Series 


Voltage Ratings 





Part number 75HQ035 75HQ040 75HQ045 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 



















RRM 

















Frequency limited by T max. V, =1.5xV,, typical 











= 
oe , , 





Absolute Maximum Ratings | 
75HQ 
leav) Max. Average Forward Current 75 A_ | 50% dutycycle @ T= 117°C, rectangular wave form 
*See Fig. 5 . 
legy, (Max. Peak One Cycle Non-Repetitive} 9000 5us Sineor3ysRect.pulse _| Following any rated 
A oad condition and 
Surge Current * See Fig. 7 | 1180 | 10ms Sine or6ms Rect. pulse | with rated V_..,, applied 
E,, Non-Repetitive Avalanche Energy | 101 | ms T = 25°C, |,,=15 Amps, L=0.9mH 
laa Repetitive Avalanche Current ah Current decaying linearly to zero in 1 psec 
Electrical Specifications 
75HQ 
Vey Max. Forward Voltage Drop = (1) . 
* See Fig. 1 
lay. Max. Reverse Leakage Current (1) Lee 
* See Fig. 2 | 45 | 
C, Max. Junction Capacitance | 2600 | 


L; Typical Series Inductance 7.5 


dv/dt Max. Voltage Rate of Change 10,000 
(Rated V,) 





Measured from top of terminal to mounting plane 
(1) Pulse Width < 300ys, Duty Cycle < 2% 


Thermal-Mechanical Specifications 


7SHQ 


Ryo Max. Thermal Resistance Junction ee | °C/W | DCoperation *SeeFig.4 
to Case 


Rics Typical Thermal Resistance, Case to oad °C/W | Mounting surface , smooth and greased 


Heatsink 
vt Approximate Weigh ECS TC) 
T Mounting Torque Min. 23(20) |Kg-cm| Non-lubricated threads 


Max. 46 (40) _| (Ibf-in) 
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Instantaneous Forward Current - le (A) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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75HQ... Series 
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75HQ... Series 


Allowable Case Temperature - (C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.247 


International 
[t¢R|Rectifier 85HQ... SERIES 


SCHOTTKY RECTIFIER 85 Amp 





Major Ratings and Characteristics Description/Features 


The 85HQ Schottky rectifier series has been optimized for 
Characteristics 


low reverse leakage at high temperature. The proprietary 
barrier technology allows for reliable operation up to 175 °C 
le, AV) Rectangular 
waveform 


junction temperature. Typical applications are in switching 
F vid 






e 175°C T , operation 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 


power supplies, converters, free-wheeling diodes, and re- 
V 
legy @tp=Spssine 9000 
Vv 


verse battery protection. 


HERMETIC 
T0-3. DO-4. 
DO-5 


19.18 (0.755) 


CASE STYLE AND DIMENSIONS ia 0.748) 


19.18 (0.755) 17.35 (0.683) 
18.92 (0.745) 17.20 (0.677) 
o ihe 
8.89 (0.350) 


7.37 (0.290) 12.95 (0.510) 1,65 (0.065) 


70 (0. : 1.40 (0.055 
4,39 (0.173) 12700500) oo “| r 
4.24 (0.167) 


{ 25.40 (1.00) 
MAX. 


10,85 (0.427) 1 
25.40 (1.00) 10.34 (0.407) 
° | 3.81 (0.150) 
2.03 (0.080) 
MAX. 


3.30 (0.130) 


17.35 (0.683) 
17.20 (0.677) —— | 11.48 (0,452) 


10.72 (0.422) 
Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4-28 UNF-2A 
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85HQ... Series 


Voltage Ratings 


asHaoss | asHaodo | s5Ha045 
Absolute Maximum Ratings 


a Conditions 
vy Max. Average Forward Current 50% duty cycle @ T= 112°C, rectangular wave form 
*See Fig. 5 


Max. Peak One Cycle Non-Repetitive| 9000 us Sine or 3ys Rect. pulse ie pide. any rated 

oad condition and 

Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse re rated V,__.,, applied 
Non-Repetitive Avalanche Energy T = 25°C, 1,,=17 Amps, L=0.79mH 


Repetitive Avalanche Current Current decaying linearly to zero in 1 sec 
Frequency limited by T max. V, = 1.5xV,, typical 





























ri 









Electrical Specifications 


| _Sonttore_—___ 
Vey Max. Forward Voltage Drop = (1) 


2 oA 
T,= 25°C 
* See Fig. 1 Vv a 


ce 

Max. Reverse Leakage Current (1) | oe = 25°C ~ rated V, 

* See Fig. 2 rasta fare 2 
el 















mA 
Max. Junction Capacitance - one (test ala range 100Khz to 1Mhz) 25 °C 
2 Typical Series Inductance 7.5 Paci jean from top of terminal to mounting plane | 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


(1) Pulse Width < 300ps, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters | 85HQ | Uni 


Max. Junction Temperature Range {-65to175 ef 
Max. Storage TemperatureRange |-65to175 


¢ Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig. a ea 
” to Case | 
Rics Typical Thermal Resistance, Case to tea °C/W | Mounting surface , smooth and greased 


Heatsink 
wt Approximate Weight g (oz. 
T Mounting Torque Min Kg-cm epg ie renee threads 

46 (40) | (Ibf-in) 


Max. 
Case Style DO-203AB(DO-5) JEDEC 
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85HQ... Series 
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85HQ... Series 


Allowable Case Temperature - (°C) 
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International 
zeR|Rectifier 95HQ015 


SCHOTTKY RECTIFIER 95 Amp 





Major Ratings and Characteristics Description/Features 

The 95HQ015 Schottky rectifier has been optimized for ultra 
low forward voltage drop specifically for the OR-ing of 
parallel power supplies. The proprietary barrier technology 
allows for reliable operation up to 100° C junction tempera- 
ture. Typical applications are in parallel switching power 
supplies, converters, reverse battery protection, and redun- 
dant power subsystems. 





Characteristics 


waveform 
a 
Ve @95Apk,T,=75°C pose fv 


< 






¢ 100° CT, operation 

e Optimized for OR-ing applications 
e Ultra low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


e Hermetic package 


19.18 (0.755) 


CASE STYLE AND DIMENSIONS 18.92 (0.785) 


19,18 (0,755) 17.35 (0.683) 

=| 18.92 (0.745) 17.20 (0.677) 

DIA. CASE 

CATHODE 
8.89 (0.350) 


7.37 (0.290) 
orice 12.95 (0.510) 1.65 (0.065) 


4,39 (0.173) 12.70 (0. " 7.40 (0.055 
4,39 (0.173) 0 (0.500) TOE 7 r 
4.24 (0.167) 


(iene 


25.40 (1.00) 3.96 (0.156) 4 
MAX. MIN. 


10.85 (0,427) rt | | 
25. 40 (1.00) 10.34 (0.407) TT TT pact 
ae 
° x 9.81 (0.150) 


3.30 (0.130) 


17.35 (0.683) 
17.20 (0.677) 





11,48 (0,452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4-28 UNF-2A 
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95HQ015 


Voltage Ratings 


Part number 





Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 











Parameters 95H [Units 
yy Max. Average Forward Current Gass 50% duty cycle @ T, = 44°C, rectangular wave form 


” +S00 Fig.5 


Max. Peak One Cycle Non-Repetitive! 7500 a 5us Sine or 3ys Rect. pulse pir paid any booy 


Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated Vary @pPlied 


E,, Non-Repetitive Avalanche Energy | 9 | om T = 25°C, |,,=2Amps, L=4.5mH 
lag Repetitive Avalanche Current A_ | Current decaying linearly to zeroin 1 psec . 
Frequency limited byT , max. V, =3xV,, typical 


Electrical Specifications 





























Max. Reverse Leakage Current (1) 
* See Fig. 2 


em ies = rated V, 

=100°0 
C, Max. Junction Capacitance a0 ae hy at OV ig: (test anal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance =I MEL sostred from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_) 


‘ vgs 1) Pulse Width < 300us, Duty Cycle < 2% 
Thermal-Mechanical Specifications uy pone 


| Parameters | 9SHQ | Units 
T 7 Max. Junction Temperature Range /|-65to100 ef 
Max. Storage TemperatureRange |-65to100 


thc Max. Thermal Resistance Junction °C/W | DCoperation *See cea iis cies 

er toCase 

thes |Ypical Thermal Resistance, Case to ~ foal °C/W | Mounting surface , smooth and greased 
Heatsink 


wt Approximate Weight 15 (0.53) 


T Mounting Torque Min 23(20) | Kg-cm peccaeetastasse mo emetinn nnn threads 


Max. 46 (40) | (Ibf-in) 
Case Style DO-203AB(DO-5) JEDEC 


| Parameters | 95H | Units 
Vey Max. Forward Voltage Drop — (1) | 04s | v | ss 25 °C 
* See Fig. 1 | o62 | Vv a }@ 190A 
| 039 | Vv |@ A | FL ase 
| 055 | V | @190A__| 
| 20 | m 
f 100 
ee 










— 
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95HQ015 
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Fig. 2- Typical Values of Reverse Current 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
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Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 
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Allowable Case Temperature - (C) 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 1N6097 
[teR|Rectifier 1N6098 


SCHOTTKY RECTIFIER 50 Amp 





Major Ratings and Characteristics Description/Features 


The 1N609. Schottky rectifier has been optimized for very low 

Characteristics / aN609. | unite: forward voltage drop, with moderate leakage. The proprietary 

barrier technology allows for reliable operation up to 125° C 

junction temperature. Typical applications are in switching 

Ira) Rectangular Cais power supplies, converters, free-wheeling diodes, and re- 
waveform verse battery protection. 


VaRM 30/40* * 125° C T, operation 
7 e Very low forward voltage drop 
Irsm @ 60Hz A ¢ High frequency operation 
a e Guard ring for enhanced ruggedness and long term 
Ve  @ 160Apk, T= 70°C ¥ reliability 
Feist Meal 


¢ Hermetic packaging 





* JEDEC Registered Values 


TO-3. DO-4. 
DOQ-5 


aalastimele 


: 19.18 (0.755 
CASE STYLE AND DIMENSIONS 18.92 7 LUG 
DIA. TERMINAL 
ANODE 
19.18 (0.755) 17.35 (0.683) 
— 18.92 (0.745) 17.20 (0.677) 
DIA. CASE 
CATHODE 
8.89 (0.350) 


7.37 (0.290 
vem) 12.95 (0.510) 1.65 (0.065) 


12.70 (0. - 1.40 (0.055) 
4.39 (0,173) eee 


Tree, «DIA. 
4,24 (0,167) 


25.40 (1.00) 3.96 (0.156) 4 
MAX. MIN. 


10.85 (0.427) 
{0.34 (0.407) ait 
ao 3,81 (0.150) 


3.30 (0.130) 


17.35 (0.683) 
17.20 (0.677) 





11.48 (0.452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4-28 UNF-2A 
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1N6097 
1N6098 


5 





Voltage Ratings 


1N6097 1N6098 












Absolute Maximum Ratings 





Parameters 


I FAV) Max. Average Forward Current 
See Fig. 5 


lunits| Conditions 
(>| 50% duty cycle @ T., = 70°C, rectangular wave form 





lesy Max. Peak One Cycle Non-Repetitive 800 5us Sine or 3ys Rect. pulse Following any rated 
- A load condition and 
SurgeCurrent SeeFig.7 60Hz halfwave, singlephase _| with rated V._..,, applied 


E,, Non-RepetitiveAvalancheEnergy | 81 | mJ |T,=25°C, |,,=12Amps,L=1.12mH 


| |4, Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 psec 
Frequency limited by T , max. V, = 1.5xV,, typical 





Electrical Specifications 
















Parameters | 4N6O8. | Units Conditions 
V., Max. Forward Voltage Drop (1) | 0.60" @ 10A T,= 25°C 
See Fig. 1 0.86" @ 160A T,= 70°C 


lay Max. Reverse Leakage Current (1) | 75 | mA |T,= 25°C | vier 
tee 
| nH | 





C, Max. Junction Capacitance V,, = 1V,,) (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


(1) Pulse Width < 300us, Duty Cycle < 2% 











Thermal-Mechanical Specifications 


Conditions 


Ty, Max. Storage Temperature Range 


Ric Max. Thermal Resistance Junction °C/W | DCoperation SeeFig.4 
to Case 


R Typical Thermal Resistance, Case to °C/W | Mounting surface, smooth and greased 
Heatsink 


thCS 


T Mounting Torque 


Case Style JEDEC 
* JEDEC Registered Values 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.080A 


International 
[teR|Rectifier 1N6392 


SCHOTTKY RECTIFIER 60 Amp 





Major Ratings and Characteristics Description/Features 


The 1N6392 Schottky rectifier has been optimized for low 
Characteristics oe. reverse leakage at high temperature. The proprietary barrier 
levayy Rectangular 
waveform 






temperature. Typical applications are in switching power 

supplies, converters, free-wheeling diodes, and reverse bat- 

tery protection. 

° 175°C T , operation 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Hermetic packaging 

° Military qualified versions also available 


technology allows for reliable operation up to 175° C junction 
Vw V 


egy @ 60Hz 


- 55 to 175* 


i 


* JEDEC Registered Values 


HERMETIC 
10-3. DO-4. 
DOQ-5 


19.18 (0.755) 


CASE STYLE AND DIMENSIONS 18.2 (0.75) 


19.18 (0.755) 17.38 0.683 
18.92 (0.745) 17-20 (0.677) 
DIA. CASE 
CATHODE 
8.89 (0.350) 
7.37 (0.290) 
12.95 (0,510) OIA 1.65 (0.065) 
4,39 (0.173) 12.70 (0.500) 1.40 (0.055) “| r 
424 (0.167) 2 


25.40 (1.00) 3,96 (0,156) 4 
MAX. MIN. 


10.85 (0.427) 
25.40 (1.00) 10.34 (0.407 a 
‘ } a2 3,81 (0.150) 
2.03 (0.080) ne 
MAX, 


3.30 (0.130) 


17.35 (0.683) 
17.20 (0.677) 





11.48 (0,452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


1/4~28 UNF-2A 
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1N6392 
Voltage Ratings 


1N6392 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings | 
1N6392 | Units 


lav) Max. Average Forward Current a 50% duty cycle @ T, = 115°C, rectangular wave form 































50% dutycycle @ T, = 115°C, sinusoidal wave form 

5yus Sineor3ps Rect. pulse. Following anyratedload 
condition and with rated V,._, applied 
ig 60Hzhalf cycle sine wave or 5ms rectangular pulse 
[Fug _NonRepetiveAvalanchenorey [101 


AS T = 25°C, |,,=15Amps, L=0.9mH 
lan Repetitive Avalanche Current 


A 
Currentdecayinglinearlytozeroin 1 usec 
Electrical Specifications 


Frequency limited by T max. V,=1.5xV, typical 
1N6392 


Max. Forward Voltage Drop (1) @ 10A 
T,= 25°C 


See Fig. 1 
V |@ 10A T,=- 55°C 
Max. Reverse Leakage Current (1) 


| 0.82* 
ase 
20 [ma f= 25° 

i “ eR] emmy 
B00" | mA TT 
(6; Wax sunaion Gapactance | 2000_|_ pF | Vq= Sa, (et egal range TOOK Tha) 25° 


L, Typical Series Inductance | 7.5 | nH | Measured from top of terminal to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/us 
(Rated V,) 


Thermal-Mechanical Specifications (1) Pulse Width < 300p1s, Duty Cycle < 2% 


| Parameters ——|1N6392| Units| Conditions 
T Max. Junction Temperature Range {-55to175*| °C he 


J 

stg 

Ric Max. Thermal Resistance Junction °C/W | DCoperation SeeFig.4 
toCase 


See Fig. 5 
Max. Peak One Cycle Non-Repetitive 
SurgeCurrent SeeFig.7 
















































Rics Typical Thermal Resistance, Case to oak °C/W | Mounting surface, smooth and greased 
Heatsink 
Rica Max. Thermal Resistance, Case to °C/W | Ri, isthe value for which device blocking stability with 
rated Vp or View applied assured, when T ~~ 25°C and 
T= 148°C (DC) or T= 163°C (AC operation) 
[wi Approximateweight __—~«diteeoseyigtoz)| 
T Mounting Torque Min. N-m | Non-lubricatedthreads 
Max. (Ibf-in) 





* JEDEC Registered Values 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International MBR7535 
lt¢R|Rectifier MBR7545 


SCHOTTKY RECTIFIER 70 Amp 





Major Ratings and Characteristics Description/Features 


The MBR75.. Schottky rectifier has been optimized for low 
Characteristics reverse leakage at high temperature. The proprietary barrier 
technology allows for reliable operation up to 150° C junction 
Rectangular temperature. Typical applications are in switching power 
IFiaV) supplies, converters, free-wheeling diodes, and reverse bat- 
waveform tery protection. 
e Low forward voltage drop 
@ 60Hz , 
FSM ¢ High frequency operation 
e Guard ring for enhanced ruggedness and long term 
@ 60 Apk,T = 125°C reliability = : 





re) 
© 
jms) 


HERMETIC 


t 
(a) 
a 
oD 
oo) 





19.18 (0.755) 
18,92 (0.745) 
DIA. 












CASE STYLE AND DIMENSIONS 


LUG 
TERMINAL 
ANODE 





19.18 (0.755) 17.35 (0.683) 
a 18.92 (0.745) 17.20 (0.677) 
DIA. Wcsias 


CASE 
CATHODE 
8.89 (0.350) 


7.37 (0.290) | 
4,39 (0.173) 
4.24 (0.167) OAs —~ 
25,40 (1.00) 3,96 (0.156) 9 
MAX. MIN, 
10.85 (0.427) 


10.34 (0.407 
25.40 (1.00) (0.407) { 
we zt 3,81 (0.150) 
ae 2.03 (0.080) ae Tay 30 
MAX, 
11.48 (0.452) 
{0.72 (0.422) 114-28 UNF-2A 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 





12.95 (0.510) 1.65 (0.065) 


12-70 (0.500) 1.40 (0,055) = i 


ee 
























17,35 (0.683) 
17.20 (0.677) 
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Voltage Ratings 










Part number MBR7535 MBR7545 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 













Parameters MBR76.. 
lr AV) Max. Average Forward Current @T,=90°C, (Rated V,) 


Following any rated load 
9000 5us Sineor3pysRect.pulse | condition and with rated 
1), eee ee 
Surge applied at rated load condition halfwave single 
cm 







lesy  Non-Repetitive Peak Surge Current 


Electrical Specifications 







Parameters MBR75...Units| Conditions 


Vey Max. Forward Voltage Drop (1) | o6o | v |@ 60A | T =125°C 
[oa | v [e@z0a |” 


C, Max. Junction Capacitance 4000 Vp, 7 5Vp¢) (test signal range 100Khz to 1Mhz) 25°C 


L,; Typical Series Inductance | 7.5 | nH Measured from top of terminal to mounting plane 


lay ‘Max. Instantaneus Reverse Current (1) 







(Rated V_) 
(1) Pulse Width < 300ps, Duty Cycle <2% 


Thermal-Mechanical Specifications 
MBR75.. 











Parameters 


MBR75..|Units| Conditions 


: 


Ric Max. Thermal Resistance Junction °C/W | DCoperation 


toCase 


R Typical Thermal Resistance, Case 


to Heatsink 


thos °C/W | Mounting surface, smooth and greased 


wt Approximate Weight 15 (0.53) | g(o0z.) 


T Mounting Torque Min. 23 (20) Kg-cm 
Max. | 46(40) _ |(!f-in) 


Case Style DO-203AB(DO-5) JEDEC 


=a 


* For Additional Informations and Graphs, Please See the 75HQ Series 
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International 
zer|Rectifier SD51 


SCHOTTKY RECTIFIER 60 Amp 





Major Ratings and Characteristics | Description/Features 


The SD51 Schottky rectifier has been optimized for very low 
Characteristics forward voltage drop, with moderate leakage. The propri- 
etary barrier technology allows for reliable operation up to 


.esihah Ras : amr : 
| Rectangular 150 C junction temperature. Typical applications are in 
switching power supplies, converters, free-wheeling di- 

waveform odes, and reverse battery protection. 


V 
¢ 150° CT, operation 
logy @ 6OHZ e Very low forward voltage drop 
e High frequency operation 
Ve 15 e Guard ring for enhanced ruggedness and long term 
Ty 


F(AV) 


@ 120Apk, T = 150°C 0 
reliability 





HERMETIC 
TO0-3. DO-4. 


* DO0-5 


CASE STYLE AND DIMENSIONS qe ie 
DIA. TERMINAL 
ANODE 
19.18 (0.755) 17.35 (0,683) 
— a 18.92 (0.745) 17.20 (0.677) 
DIA. CATHODE 
8.89 (0.350) 


7.37 (0. 
oe) 12,95 (0.510) 1.65 (0.065) 


omnes DIA, pebeD sees 
12.70 (0. " 7.40 (0.055 
4,39 (0,173) an 2,70 (0.500) (0.088) ae 
4,24 (0.167) * 


25.40 (1.00) 
MAX. 


10.85 (0.427) 
10.34 (0.407) 


} St 381 (0.150) 
2.03 (0.080) 2 3.30 (0.130) 
MAX, 


11.48 (0,452) 
10.72 (0.422) 


Conforms to JEDEC Outline DO-203AB (DO-5) 
Dimensions in millimeters and inches 


17.35 (0.683) 
17.20 (0.677) 





1/4-28 UNF-2A 
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SD51 


Voltage Ratings 


Max. DC Reverse Voltage (V) 


V 
R 
Vawuy Max. Working Peak Reverse Voltage (V) 
(1) For SD51 V,.,,, and V4, = 45V @ T, = 25°C , =35V @ T = 150°C 





Absolute Maximum Ratings 


Parameters | SD51_|Units 
le AV) Max. Average Forward Current A | 50% duty cycle @ T.. =90°C, rectangular wave form 
*SeeFig.5 | 
lesy Max.PeakOneCycleNon-Repetitive| 800 A_ | 60Hzhalf cycle sine wave nonewng any ee 
je : oad condition an 
Surge Current * See Fig. 7 or 5ms rectangular pulse with rated V,..,, applied 








Electrical Specifications 


V 


cy Max. Forward Voltage Drop 


* See Fig. 1 


J 
lay Max. Reverse Leakage Current (2) y may 
= rate 
* See Fig. 2 | mA | T,= 125°C j a 
1 : 


C. Max. Junction Capacitance V,, = 5Vpg, (test signal range 100Khz to 1Mhz) 25 °C 
dv/dt Max. Voltage Rate of Change Us 
(Rated V_) 









L; Typical Series Inductance Measured from top of terminal to mounting plane 
(2) Pulse Width < 300ys, Duty Cycle < 2% 


Thermal-Mechanical Specifications 
| Parameters | S51 [Units| Conditions 
Tg Max. Storage TemperatureRange {-65to15 
Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase | 
Rics Typical Thermal Resistance, Case to | °C/W | Mounting surface , smooth and greased 


Heatsink 


vt Approximate soso ae] SSSSCSCS—S 


T Mounting Torque Min. 23(20) |Kg-cm| Non-lubricatedthreads 


Max. 46 (40) | (lbf-in) 
Case Style DO-203AB(DO-5) JEDEC 


* For Additional Informations and Graphs, Please See the 50HQ Series 


Oo; © 
c 
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PD-2.195B 


International 
zeR|Rectifier 


SCHOTTKY RECTIFIER 


6OCNQ... SERIES 


60 Amp 





Major Ratings and Characteristics 


Characteristics /60cNa... | Units 


Description/Features 


The 60CNQ center tap Schottky rectifier module series has 
been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 










Rectangular A reliable operation up to 150° C junction temperature. Typical 
F(AV) applications are in switching power supplies, converters, free- 
waveform wheeling diodes, and reverse battery protection. 
e Center tap module 
rsa @ P= Spssine | 630 | A e Very low forward voltage drop 
e High purity, high temperature epoxy encapsulation for 
Ve @30Apk,T = 125°C V enhanced mechanical strength and moisture resistance 
(perleg) e High frequency operation 
T © e Guard ring for enhanced ruggedness and long term 
J reliability 





e Low profile, small footprint, high current package 


4.12 (0.162) 


3.96 (0.156) * 
(2 PLCS.) 


CASE STYLE AND DIMENSIONS 


30.40 (1.197) 
29.91 (1.177) 


8.84 (0.348) 


8.69 eo 


LOW 
PROFILE 
MODULES 


8.84 (0.348) 
8.69 (0.342) BASE 
COMMON 
CATHODE 
0.89 (0.035) 
0.64 (0.025) 


6.60 (0.260) 





37.97 (1.495) 
37.72 (1.485) 


37.97 (1.495) 


i salina 
i— 


2.54 (0.100) 
2.29 (0.090) 


}: 
I { 
0.395 REF. 
5.08 (0.200) 1 3 
ANODE COMMON ANODE 
a 1 CATHODE 2 


0.89 (0.035) 
0.64 (0.025) 


3.81 (0.150) L 
3.56 (0.140) 9.65 (0.380) 
MAX. 


Outline D - 61-6 
Dimensions in millimeters and inches 
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60CNQ... Series I¢aR 


Voltage Ratings 


gocnaoss_| socnao4o | 60cNao4s 







Absolute Maximum Ratings 


le AV) Max. Average Forward Current 
* See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive 5us Sine or 3us Rect. pulse [Following any rated _ 
SM load condition and with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulsejrated V_._.,, applied 


E Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,.=6Amps, L=2.2mH ; 
(Per Leg) 


AS 
lan _ Repetitive Avalanche Current Currentdecayinglinearlytozeroin 1 psec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 


FM 


clas T,= 25°C - 
60A 
30A 
aaa T, = 125°C 

lay. Max. Reverse Leakage Current A ye area 

(Per Leg) *SeeFig.2 (1) 17 125°C A A 

C, Max. Junction Capacitance (Per Leg) a ™ Voc (test signal range 100Khz to 1Mhz) 25°C 

L, Typical Series Inductance (Per Leg) easured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 


Be 


— 


ip 





(1) Pulse Width < 300ys, Duty Cycle <2% 


| Parameters | 6OCNQ 
T Max. Storage Temperature Range 


3 5510150 

Ric Max. Thermal Resistance Junction °C/W | DCoperation *See Fig. 4 
to Case (Per Leg) 

a | 












Max. Thermal Resistance Junction °C/W | DCoperation 
to Case (Per Package) 

R Typical Thermal Resistance, Case C/W | Mounting surface , smooth and greased 
to Heatsink 


thcs 
wi Approximate Weight 7e028 [g@)| 
T Mounting Torque Min. 40(35) |Kg-cm 

Max. 58 (50) _ | (Ibf-in) 


Case Style 


° 





D-282 


6OCNQ... Series 
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Max. Forward Voltage Drop Characteristics 


Fig. 1 
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Max. Thermal impedance Z, |, Characteristics (Per Leg) 
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60CNQ... Series 


Allowable Case Temperature - (°C) 
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International 
[téR|Rectifier 61CNQ... SERIES 


SCHOTTKY RECTIFIER 60 Amp 

















Major Ratings and Characteristics Description/Features 
The 61CNQ center tap Schottky rectifier module series has 
Characteristics /610N... | Units been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
Rectangular A tion up to 175° C junction temperature. Typical applications 
F(AV) ' are in switching power supplies, converters, free-wheeling di- 
bleak odes, and reverse battery protection. 
e Center tap module 
TESM @ tp=Spssine | 6300 | A e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
Ve @30Apk,T = 125°C V e Low forward voltage drop 
(per leg) ¢ High frequency operation 


Guard ring for enhanced ruggedness and long term 
reliability 
Low profile, small footprint, high current package 


CASE STYLE AND DIMENSIONS ae OT A 


30.40 (1.197) 3.96 (0.156) 
29.91 (1.177) (2 PLCS.) 


8.84 (0.348) aa os 
8.69 (0.342) ® js 23] 8.69 (0.342) fit, 
ge 0.89 (0.035) . 11.05 (0.435) REF. eee 


0.64 (0.025) Se 


F | 
0,395 REF. + 1.016 (0.040) 
5.08 (0.200) 1 2 3 


ANODE COMMON ANODE 
oe pe) 1 CATHODE 2 





37.97 (1.495) 0.89 (0.035) 
37.72 (1.485) 0.64 (0.025) 


an | 
i [fe 2 el ie, 6,60 (0.260) 
io ase aaa | 
37.97 (1.495) 2.54 (0.100) 3.81 (0.150) L 


37.72 (1.485) 2.29 (0.090). 3.56 (0.140) 9.65. (0,380) 


Outline D - 61-6 
Dimensions in millimeters and inches 
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LOW 
PROFILE 


MODULES 





61CNQ... Sede: 


Voltage Ratings 


61CNa035_| 61CNQo40_| 61CNao4s 


Absolute Maximum Ratings 
50% duty cycle @ T= 149°C, rectangular waveform 


ley AV) Max. Average Forward Current 
Sine Rect. pulse [Following any rated 
8 eee as following any rated th 


*See Fig.5 
10ms Sine or 6ms Rect. pulse|rated V,._.,, applied 


lesq Max. Peak OneCycle Non-Repetitive 
T,= 25°C, |, ,=6 Amps, L=2.2mH 
A_ |Currentdecayinglinearlytozeroin1 psec 
Frequency limited by T max. V,=1.5x’V,, typical 


61CNQ 






















61CNQ 





Surge Current (Per Leg) * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 
(Per Leg) 

lan ‘Repetitive Avalanche Current 
(Per Leg) 


Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 





















© 
o> 
ioe) 


lay Max. Reverse Leakage Current 


(Per Leg) * See Fig. 2 (1) 
C, Max. Junction Capacitance (Per Leg) 
L; Typical Series Inductance (Per Leg) 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 


R 


V,, = 5Vp¢) (test signal range 100Khz to 1Mhz) 25°C 
| nH | Measured lead to lead 5mm from package body 


(1) Pulse Width < 300ps, Duty Cycle <2% 
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Thermal-Mechanical Specifications 


61CNQ 


T Max. Junction Temperature Range -55to17 
T Max. Storage Temperature Range -55to 17 


J 
stg 
to Case (Per Leg) 
to Case (Per Package) 





or 


ee 
Fe 


DC operation *See Fig. 4 
m 
R Typical Thermal Resistance, Case C/W | Mounting surface , smooth and greased 
to Heatsink 


wi Approximate Weigh 7a) lez)]SSCSC~S~S~S 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) _ | (Ibf-in) 


Case Style 
D-286 


oO 
: 


g 


thCS 
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61CNQ... Series 


SJINGOW 
31140ud 
M07 











Mn _* 
eA te 
in 7* 
HE | TOT TT 
PWT TT” 





ATTN INIT ITI 
TON ALE NIN INI Tg 
UTM AUTEN | 
A 

CA NN 


IN EO A 
ce ME \e Ne NU: 
UNINC RUNWIIN® 


Ile | 
| 
AN MIN. 








rse Voltage (Per Leg) 





Ve 


- Typical Junction Capacitance 
e 


Reverse Voltage - aon (V) 
Vs. Reverse Voltage (Per Leg) 
Reverse aoe - Vp a 


— 
=a 
marae 
= 
7 
e 
— 
eed 
eres 
es 
i 
1 
Fig.3 
Vs. R 


Fig. 2- Typical Values Of Reverse Current 
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Fig. 4- Max. Thermal Impedance Z, |. Characteristics (Per Leg) 


61CNQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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Rectifier 


PD-2.269 


62CNQ030 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


le AV) Rectangular 
waveform 


@ 30 Apk, T = 125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


8.84 (0.348) 
8.69 (0.342) 


6.60 (0.260) 


S 


a 37.97 (1.495) 
37.72 (1.485) 





60 Amp 


Description/Features 

The 62CNQ030 center tap Schottky rectifier module has 

been optimized for very low forward voltage drop, with mod- 

erate leakage. The proprietary barrier technology allows for 

reliable operation up to 150 °C junction temperature. Typical 

applications are in switching power supplies, converters, 

free-wheeling diodes, and reverse battery protection. 

e 150 °C T, operation 

e Center tap module 

e Very low forward voltage drop 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, small footprint, high current package 


4,12 (0.162) 
30.40 (1.197) 3.96 (0.156) 
29.91 (1.177) (2 PLCS.) 


DIA. 


8.84 (0.348) 
a 69 (0.342) BASE 
COMMON 
‘m 7 CATHODE 
0.89 (0.035) 11.05 = 435} REF. 
0.64 (0.025) 


0,395 REF. sey 1.016 (0.040) 
5.08 (0.200) 1 2 3 
ANODE COMMON ANODE 
10. © 400) 1 CATHODE 


2 
37.97 (1.495) 0.89 (0.035) 


oe sa 
2.54 ai 100) 3.81 (0.150) | i 
2.29 (0.090) 3.56 (0.140) 9.65 (0.380) 
MAX, 
Outline D - 61 -6 
Dimensions in millimeters and inches 


37.72 (1 ‘37.72 (1.485) 0.64 (0.025) 
| 1 ee | 
{ {ao | en eee 2 6.60 (0.260) 
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62CNQ030 


Voltage Ratings 


620NQ030 
Absolute Maximum Ratings 


620NQ 


le AV) Max. Average Forward Current 50% duty cycle @ T= 135°C, rectangular wave form 
*See Fig.5 


| Max. Peak One Cycle Non-Repetitive | 4600 5us Sineor3ys Rect. pulse {Following any rated — 
FSM load condition and with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse |rated V_...,, applied 


80 
E,, Non-Repetitive Avalanche Energy 27 mJ | T,= 25°C, |,,=6 Amps, L=1.5mH 
(Per Leg) 
lan ‘Repetitive Avalanche Current Current decaying linearly to zero in 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 


Electrical Specifications | 
62CNQ 


V Max. Forward Voltage Drop @ 30A T= 25 | 
| V {@ 60A ’ 
R A 


(Per Leg)* See Fig.1 (1) | 0.53 }@ GOA 
[oas |v [@ aoa | 
[oaa |v [@ ea | © 
[280 
[3700 































FM 


lay Max. Reverse Leakage Current | mA T,= 25°C ti ueneasy 
(Per Leg) * See Fig. 2 (1) T, = 125 °C 
C Max. Junction Capacitance (Per Leg) 3700 pF {V, =5V._., (test signal range 100Khz to 1Mhz) 25°C 
T R pc 
L, Typical Series Inductance (Per Leg) | 6.0 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_) 





(1) Pulse Width < 300ys, Duty Cycle <2% 


620NQ 







. 8510150 | 

wig _Max. eee 

Rio Max. Thermal Resistance Junction °C/W | DC operation * See Fig. 4 
to Case (Per Leg) 

iene | 







Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


R 


° 


Typical Thermal Resistance, Case 


C/W Mounting surface , smooth and greased 
to Heatsink : 


wt Approximate Weight 7.8 (0.28) | g(0z.) 


T Mounting Torque Min. | 40(35) | 
Max. 58 (50) 
Case Style ae 


thCS 
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Fig. 1 - Max. Forward Voltage Drop Characteristics 
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Fig. 2- Typical Values Of Reverse Current 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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63CNQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


ly AV) Rectangular 
waveform 


pi 

lesy @ tp=5pssine 8200 

Ve  @30Apk,T = 125°C V 
(per leg) 


CASE STYLE AND DIMENSIONS 


8.84 (0.348) 
8.69 (0.342) 


6.60 (0.260) 


e 





<>, 


37.97 (1.495) 


37.72 (1.485) 








60 Amp 


Description/Features 


The 63CNQ center tap Schottky rectifier module series has 

been optimized for low reverse leakage at high temperature. 

The proprietary barrier technology allows for reliable opera- 

tion up to 175 °C junction temperature. Typical applications 

are in switching power supplies, converters, free-wheeling di- 

odes, and reverse battery protection. 

¢ 175 °C T , operation 

e Center tap module 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, small footprint, high current package 


4.12 (0.162) 


3.96 (0.156) 
(2 PLCS.) 


30.40 (1.197) 
29.91 (1.177) 


8.84 (0.348) 
8.69 (0.342) BASE 
COMMON 
CATHODE 
0.89 (0.035) 
0.64 (0.025) 


0.395 REF. 
5.08 (0.200) 1 2 3 
ANODE COMMON ANODE 
1 CATHODE 2 


37.97 (1.495) 
37.72 (1.485) 


0.89 (0.035) 
0.64 (0.025) 


1 hfs ee 


2.54 (0.100) 3.81 (0.150) 


2.29 (0.090) 3.56 (0.140) 9.65 (0.380) 
MAX, 


Outline D - 61 - 6 
Dimensions in millimeters and inches 
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63CNQ... Series | [TeaR] 


Voltage Ratings | 


escnaoso ——|_—_—e3CNat00 
| 

: 

Absolute Maximum Ratings 


63CNQ 
le AV) Max. Average Forward Current 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive 
















Units Conditions 


50% duty cycle @ T., = 155°C, rectangularwave form 


Si Rect. Following any rated 
[Sus Sine or Sys Rect puse [Following any rated | 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V_.,..,, applie 


E,, Non-Repetitive Avalanche Energy mJ | T,= 25°C, 1,,=1Amps, L=30mH 
(PerLeg) | 


lan Repetitive Avalanche Current A_ | Currentdecayinglinearly tozeroin 1 usec | 
(PerLeg) — Frequency limited by Tmax. V, = 1.5xV,, typical 


: 





Electrical Specifications 


63CNQ Conditions 
Vey Max. Forward Voltage Drop T,= 25°C 
(Per Leg) * See Fig. 1 (1) | 0.93 | 
lay Max. Reverse Leakage Current | 1.5 | mA | T,= 26°C Goaeay 
(Per Leg) *SeeFig.2 (1) | 200 | mA Ly = Ot ed 
0, 


C, Max. Junction Capacitance (Per Leg) V,, ™ 5V,¢: (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


Thermal-Mechanical Specifications 


63CNG 





(1) Pulse Width < 300ys, Duty Cycle <2% 










© focus fort | | 
to Case (Per Leg) 
to Case (Per Package) 





Rics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 


to Heatsink 


wt Approximate Weight 7.8 (0.28) 


T — Mounting Torque 40(35) | Kg-cm 


Min. 
| Max. | 58(50)_| (!bf-in) 
Case Style | 61-6 


(oz. 


io] 
ee 
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63CNQ... Series 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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S0CNQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


ley AV) Rectangular 
waveform 


CASE STYLE AND DIMENSIONS 


8.84 (0.348) 
8.69 (0.342) 


37.97 (1.495) 


37.72 (1.485) 
6.60 (0.260) 





80 Amp 


Description/Features 

The 80CNQ center tap Schottky rectifier module series has 
been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 
reliable operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, free- 
wheeling diodes, and reverse battery protection. 


e 150° C T, operation 

¢ Center tap module 

e Very low forward voltage drop 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, small footprint, high current package 
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80CNQ... Series 


Voltage Ratings 










Part number 7 80CNQ035 80CNQ040 80CNQ045 
Absolute Maximum Ratings 


g0CNQ 


FAV) | Max. Average Forward Current 50% duty cycle @ T= 109°C, rectangular wave form 
*See Fig.5 : 


| 
legy Max. Peak One Cycle Non-Repetitive 5us Sine or 3ys Rect. pulse onowing any Foopah i 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V_...,, applie 


E,, Non-Repetitive Avalanche Energy mJ | T,= 25°C, |,,=8Amps,L=1.7mH 
(Per Leg) | 
lan Repetitive Avalanche Current A_ |Current decaying linearly to zeroin 1 psec 
(Per Leg) 


Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications | 


Vey Max. Forward Voltage Drop T,= 25°C 
(Per Leg) * See Fig. 1 (1) 
R R 














ql 
a. 
a. 





T, = 125°C 


lay Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


C, Max. Junction Capacitance (Per Leg) 
L,; Typical Series Inductance (Per Leg) 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 





(1) Pulse Width < 300ys, Duty Cycle <2% 
Thermal-Mechanical Specifications 


B0CNQ 


a ee romeo nee Es ree 
uaa chiki ek Aa 


Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) , 











Ree Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
R 


thes | YPical Thermal Resistance, Case 
to Heatsink 


wt Approximate Weight 7.8 (0.28) 


T Mounting Torque Min. 40(35) | Kg- 
Max._| 58(60)_|(ibtin) 
Case Style D-e1-8 | 


°C/W | Mounting surface , smooth and greased 


g\f 
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80CNQ... Series 


Allowable Case Temperature - (°C) 
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International 
[t¢R|Rectifier 81CNQ... SERIES 


SCHOTTKY RECTIFIER 80 Amp 





Major Ratings and Characteristics Description/Features 


The 81CNQ center tap Schottky rectifier module series has 

Characteristics /S1CNQ... | Units been optimized for low reverse leakage at high temperature. 
(a (Ek 
as 










© 175 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
Low forward voltage drop 

High frequency operation 

Guard ring for enhanced ruggedness and long term 
reliability 

Low profile, small footprint, high current package 


> 


tion up to 175 °C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 
¢ @40Apk,T = 125°C 
(per leg) 


The proprietary barrier technology allows for reliable opera- 
waveform diodes, and reverse battery protection. 
VRRM 
leoy @tp= 5 Us sine 
V 


a] < 


CASE STYLE AND DIMENSIONS saaacan sea 
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81CNQ... Series 


Voltage Ratings 


sicnaoss_| sicnao4o | sicnao4s 
Absolute Maximum Ratings 


B1CNQ 


le AV) Max. Average Forward Current A |50% dutycycle @ T= 141 °C, rectangular waveform 
*See Fig. 5 | 


I Max. Peak One Cycle Non-Repetitive 4600 5us Sine or 3ys Rect. pulse |Following any rated _ 
rom | load condition and with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V_...,, applied 


E,, Non-Repetitive Avalanche Energy 54 mJ |T,= 25°C, 1,,=8Amps,L=1.7mH 
(Per Leg) 
la, Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
(Per Leg) Frequency limited by T ,max. V, = 1.5x’V,, typical 
Electrical Specifications 


81CNQ 
0.74 @ 80A 
@ 
10, 








































< 


lay Max. Reverse Leakage Current Ty= 25°C V_ = rated V 
(Per Leg) *See Fig.2 (1) eis 
R 


C. Max. Junction Capacitance (Per Leg) V, = 5V_.,, (test signal range 100Khz to 1Mhz) 25°C 
T pe 
L, Typical Series Inductance (PerLeg)| 5.5 | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 


060 x 

(Per Leg) * See Fig. 1 (1) | 0.74 | : 
[ os4 |v fe aa |, ) 
[oes | v [@ aoa | wi © 
meals oe 
[2600_| 





Thermal-Mechanical Specifications 


B1CNQ 


J 
sty 
O° toca Perla | 
to Case (Per Leg) 
Po camperedag | | 
to Case (Per Package) 





Rics lypical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


ET E5) 

T Mounting Torque Min. | 40(35) | 
no fae emf 
ee 


Case Style 
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81CNQ... Series 
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81CNQ... Series 


Allowable Case Temperature - (‘C) 
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82CNQ030 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 
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le AV) Rectangular 
waveform 










lesy @ tp=5Spssine 


@ 40 Apk, T = 125°C 
(per leg) 


ee ee 
cate 
nalts 
aan ose 


CASE STYLE AND DIMENSIONS 


8.84 (0.348) 
8.69 (0.342) 





37.97 (1.495) 


37.72 (1.485) 
6.60 (0.260) 





80 Amp 


Description/Features 

The 82CNQ030 center tap Schottky rectifier module has 
been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 
reliable operation up to 150 °C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 

e 150 °C T, operation 

e Center tap module 

e Very low forward voltage drop 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


e Low profile, small footprint, high current package 
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Voltage Ratings 


82CNQ030 
Absolute Maximum Ratings 


820NQ 


be AV) Max. Average Forward Current 50% duty cycle @ T. = 119°C, rectangular wave form 


*See Fig. 5 


sy Max.PeakOneCycleNon-Repetitive | 5100 | 5us Sine or 3s Rect. pulse Following any nye - 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V_...,, applied 


E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,=8Amps,L=1.12mH 
(Per Leg) 

l., Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
(Per Leg) | 


Frequency limited by T max. V, =1.5xV,, typical 
Electrical Specifications 


820NQ Conditions 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 
















FM 


lay Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


C, Max. Junction Capacitance (Per Leg) Va @ SV: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated Vp) 


(1) Pulse Width < 300ys, Duty Cycle <2% 


Vp = rated Va 














T, | Max. Junction Temperature Range 
Tj Max. Storage Temperature Range 


aed 
i ocasefela | | 
to Case (Per Leg) 
Poe ecuePerPecg) | | 
to Case (Per Package) 
laall 


Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


thCS 








T Mounting Torque Min. | 40(35) |Kg-cm 
Max. 58 (50) | (Ibf-in) 
Case Style p-61-8 | 
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Junction Capacitance - Cy (pF) 


Forward Voltage Drop - Vem (V) 


Fig. 1 - Max. Forward Voltage Drop Characteristics 


Thermal Impedance - Z 4, 15 (CC/W) 


(Per Leg) 
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Reverse Voltage - V, (V) 
Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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1. Duty factor D = ty Ito 


2. Peak Ty = Fyyqx Z 


1 10 100 


ty, Rectangular Pulse Duration (Seconds) 


Fig.4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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SCHOTTKY RECTIFIER 80 Amp 





Major Ratings and Characteristics Description/Features 
The 83CNQ center tap Schottky rectifier module series has 
Characteristics been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 









tion up to 175 °C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 
diodes, and reverse battery protection. 


e 175 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


e Low profile, small footprint, high current package 


Rectangular 
waveform 


le~av) 


@ tp=5ussine 





@ 40 Apk, T = 125°C 
(per leg) 
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83CNQ... Series 


Voltage Ratings 


830NQ080 830NQ100 
Absolute Maximum Ratings 


83CNQ 
ley) Max. Average Forward Current = es 50% duty cycle @ T, = 132°C, rectangular wave form 
*See Fig. 5 


legy Max. PeakOneCycleNon-Repetitive | 7000 5us Sine or 3ys Rect. pulse Saga! any on with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulsejrated V__..,, applied 


E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, I,,=1Amps,L=30mH 
(Per Leg) 

Ian Repetitive Avalanche Current A |Currentdecayinglinearlytozeroinipsec 
(Per Leg) 


Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications | 


V.., Max. Forward Voltage Drop | ost | vi | 
(Per Leg) * See Fig. 1 (1) | 1.00 | V |@ 80A : 
5 40A ; 
25 °C 


C, Max. Junction Capacitance (Per Leg) F Rg @ Vig: (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance (Per Leg) easured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% _ 
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FM 





lay Max. Reverse Leakage Current 


| 0.82 | 
p15 | 
(PerLeg) *SeeFig.2 (1) eo | 
| 1400 | 
| 55 
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Thermal-Mechanical Specifications 


@30NQ |Units| Conditions 





T,__Max.JunctionTemperatureRange [5510175 | Cf 
ee ea a ce re 


5 

5 
to Case (Per Leg) 

“ 
to Case (Per Package) 







Riics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 


to Heatsink 


wi Approximate Weigh 7028) |oe)|_——SSSCSCSC~—~S 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) _| (Ibf-in) 


Case Style D-61-8 
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83CNQ... Series 
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Major Ratings and Characteristics 
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F(AV) Rectangular 
waveform 


VARM 
ESM 


@ tp=5us sine 8000 


Ve @40Apk,T = 100°C 
(per leg) 


CASE STYLE AND DIMENSIONS 
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80 Amp 


Description/Features 


The 84CNQ center tap Schottky rectifier module series has 
been optimized for extremely low forward voltage drop, with 
higher leakage. The proprietary barrier technology allows for 
reliable operation up to 125° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 


e 125° C T, operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Extremely low forward voltage drop 

¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, small footprint, high current package 


4.12 (0.162) 
30.40 (1.197) 3.96 (0.156) 
29.51 (1.177) (2 PLCS.) 


® 8.84 (0.348) 
8.69 (0.342) 
cnn a a 


0.89 (0.035) 11.05 (0.435) REF. 


0.64 (0.025) eb 


0.395 REF. i (0.073) 
5.08 (0.200) 


10.16 (0.400) aE CATHODE 2 


; 


9.65 (0.380) 
MAX. 


2.54 (0.100) 3.81 (0.150) 


2.29 (0.090) 3.56 (0.140) 


37.97 (1.495) 1,07 (0.042) 
37.72 (1.485) 0.82 (0.032) 
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84CNQ... Series 


Voltage Ratings 


s4cnaoss | s4cNao4o_| s4cNao4s 


Absolute Maximum Ratings | 
Units| Conditions 


A {50% duty cycle @ T,, =91 °C, rectangular wave form 


I Max. Average Forward Current ia 
5us Si 3us Rect. pul Following any rated 
SS load corso er with 



















84CNQ 





F(AV) 
*See Fig. 5 
10ms Sine or 6ms Rect. pulse |rated V_,..,, applied 


lesy Max. Peak One Cycle Non-Repetitive 
Surge Current (Per Leg) *See Fig. 7 | 620 | 
i | T= 25°C, |,.=8 Amps, L=1.7mH 
i A |Currentdecaying linearly to zeroin 1 psec 


E,, Non-Repetitive Avalanche Energy 
(Per Leg) 
l4n___Repetitive Avalanche Current 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications 


B4CNQ Conditions 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


FM 


lay. Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


C, Max. Junction Capacitance (Per Leg) Va = SV p<) (test signal range 100Khz to 1Mhz) 25°C 
L; Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 
(Rated V,.) 





(1) Pulse Width < 300ps, Duty Cycle <2% 


B4CNQ 


R : 


5510125, 
9 feels: 
f° cue Perla | 
to Case (Per Leg) 
Pes eGuearPacag | | 
to Case (Per Package) : 


Rics Typical Thermal Resistance, Case hae °C/W | Mounting surface , smooth and greased 





to Heatsink 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) | (Ibf-in) 
Case Style ee 
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Allowable Case Temperature - CC) 
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_ Major Ratings and Characteristics 


le, AV) Rectangular 
waveform 


Voom | 
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°C 


CASE STYLE AND DIMENSIONS 
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6.60 (0.260) 





80 Amp 


Description/Features 
The 85CNQ015 center tap Schottky rectifier module has 
been optimized for ultra low forward voltage drop specifically 
for the OR-ing of parallel power supplies. The proprietary 
barrier technology allows for reliable operation up to 100 °C 
junction temperature. Typical applications are in parallel 
switching power supplies, converters, reverse battery protec- 
tion, and redundant power subsystems. 
¢ 100 °C T , operation 
e Center tap module 
e Optimized for OR-ing applications 
e Ultra low forward voltage drop 
¢ High frequency operation 
e Guard ring for enhanced ruggedness and long term 
reliability 
e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low profile, small footprint, high current package 


4.12 (0.162) 
30.40 (1.197) 3.96 (0.156) 
29.91 (1.177) (2 PLCS.) 


8.84 (0.348) 
ea Oe 


11.05 (0.435) REF. 
0.89 (0.035) 


Eerie 3 
0.64 (0.025) 


0,395 REF. i 1.85 (0.073) 
5.08 (0.200) ; : 
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ba oo) 1 CATHODE 2 


37.97 (1.495) 1.07 (0.042) 


DIA. 


ay 


9.65 (0.380) 
MAX, 


2.54 (0.100) 


2.29 (0.090) 3.81 (0.150) 


3.56 (0.140) 


37.72 (1.485) 0.82 (0.032) 
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85CNQ015 


Voltage Ratings 







Part number 85CNQ015 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Parameters 


Max. Average Forward Current 50% duty cycle @ T= 78°C, rectangular wave form 

*See Fig.5 

Max. Peak One Cycle Non-Repetitive 5us Sineor3ps Rect: pulse | Following anyrated 
load condition and with 

Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse | rated V_,..,, applied 











F(AV) 


Non-Repetitive Avalanche Energy T= 25°C, 1,,=2Amps, L=4.50mH 
(Per Leg) 


a Repetitive Avalanche Current Current decaying linearly to zeroin 1 psec 
(Per Leg) Frequency limited by T max. V, =3xV, typical 


Conditions 


cy Max. Forward Voltage Drop = 25°C 
(Per Leg) * See Fig. 1 (1) 
R 
R A 


Ty 
T,= 75°C 
lay Max. Reverse Leakage Current Palen 
(Per Leg) *SeeFig.2 (1) R 
= 100°C] V,= 12V 
C, Max. Junction Capacitance (Per Leg) V_ = 5Vio: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


Thermal-Mechanical Specifications 


@5CNQ |Units| Conditions 


Ric Max. Thermal Resistance Junction °C/W |DCoperation *SeeFig.4 | 
to Case (Per Leg) . 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


Rics Typical Thermal Resistance, Case ee | °C/W | Mounting surface , smooth and greased 





(1) Pulse Width < 300ys, Duty Cycle <2% 











to Heatsink 


wt Approximate Weight 7.8 (0.28) g(oz.) 


T Mounting Torque Min. 40(35) | Kg-cm 
Max. 58 (50) | (Ibf-in) 
Case Style D618 Pe 
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Forward Voltage Drop - Vem (V) 


Fig. 1 - Max. Forward Voltage Drop Characteristics 
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Reverse Voltage - Vp (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 


D-320 


International 
Rectifier 


PD-2.251 


150CMQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 1s0cwa... 
F(AV) Rectangular 
waveform . 
vm | 
esq @ tp=5pssine 6600 


| 

| 

Ve  @75Apk,T = 125°C 
(per leg) 












CASE STYLE AND DIMENSIONS 


29.65 (1.010) 
29.15 (0.990) 


61.21 (2.410) 


10.16 (0.400) 60.71 (2.390) 


8.38 (0.330) 





150 Amp 


Description/Features 


The 150CMQ isolated, center tap Schottky rectifier module 
series has been optimized for very low forward voltage drop, 
with moderate leakage. The proprietary barrier technology 
allows for reliable operation up to 150° C junction temperature. 
Typical applications are in switching power supplies, convert- 
ers, free-wheeling diodes, and reverse battery protection. 


¢ 150° CT , operation 
e Isolated heatsink 
e Center tap module 


¢ Multiple leads per terminal for high frequency, high current 
PC board mounting 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 
e Low profile, high current package 


4.95 (0.195) DIA 
6.60 (0.260) REF, 4.45 (0.175) ~ * 


6.10 (0.240) | . (4 PLCS.) 
. 25.65 (1.010) 


12.70 (0.500) 
REF. 25.15 (0.990) 


f 1.14 (0.045) 
(ISOLATED BASE) 


0.76 (0.030) 


13.21 (0.520) 
3.93 (0.155) 12.70 (0.500) 
) 


3.68 (0.145 
ANODE COMMON ANODE “ig oe 1.14 (0.045)° 


ODE Pari ati A 


CATH 
(1-3) (4-6) (7-9) yyiee 


38.35 (1.510) 
1,14 (0,045)* See 10.16 (0.400) 
0.89 (0.035 38 (0. 
(0.035) 7 oe | 8.38 (0.330) 
a i] 


6.60 (0,260) : 
6.10 (0.240) 61.21 (2.410) 
60.71 (2.390) 3.30 (0.130) 


3.05 (0.120) 
“PRE-SOLDER DIP DIMENSIONS 


Outline D-60 (Modified JEDEC TO-249AA) 
Dimensions in millimeters and inches 
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150CMQ... Series 


Voltage Ratings 


150CMQ035 | 150cMa040 | 150CMQ045 
Absolute Maximum Ratings 


1500MQ 
leavy Max. Average Forward Current A |50% dutycycle @ T,=71°C, rectangular waveform 
*See Fig. 5 


l-gy Max.PeakOneCycleNon-Repetitive | 6600 A 5us Sine or 3ys Rect. pulse Following any rated _ 


Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V,__.,, applied 


E,, Non-Repetitive Avalanche Energy mJ |T)= 25°C, |,,.=15 Amps, L=0.9mH . 
(Per Leg) 
l4a__Repetitive Avalanche Current A_ | Currentdecayinglinearlytozeroin 1 usec 
(Per Leg) 


Frequency limited by T ;max. V,=1.5xV,, typical 
Electrical Specifications 


Conditions 
Max. Forward Voltage Drop @ 75A o 
FM T,= 25°C 
(Per Leg) * See Fig. 1 (1) @ 150A 
Vv |@ 75A 
ee ae ee 
@ 150A J 
lay Max. Reverse aerege Current | 5B | mA T,= 25°C Fiwdeigay 
(Per Leg) *SeeFig.2 (1) | 200 | mA | T, = 125°C 














> 













: | 
R R 

C, Max. Junction Capacitance (Per Leg) V, ™ 5Vp¢: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | nH | Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300ps, Duty Cycle <2% 











- 


Ric Max. Thermal Resistance Junction °C/W | DCoperation * See Fig. 4 
_ toCase (Per Leg) 


° 


Ric Max. Thermal Resistance Junction °C/W | DCoperation 
to Case (Per Package) 
Typical Thermal Resistance, Case C/W | Mounting surface , smooth and greased 
to Heatsink 


Rics 


wi Approximate Weight 20 lee] —SSSCSC—C—~S~S 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) _ | (Ibf-in) 


Case Style D-60 (TO-249AA) Modified JEDEC 
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Fig. 1- Max. Forward Voltage Drop Characteristics 
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Reverse Current - Ip (mA) 
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Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 


oa 
eee 
eet 
—— 
ie 

i | 
a, 


10000 


| — 


EL ll 


ae 
ee 
festa el 
ecm 
a 
Be 
= 
a 
Yd 
=a 
al 
— 


CU AT 
EU ae 

ET | 
BE) 


Junction Capacitance - CL (pF) 
A 





0 10 20 30 40 50 


Forward Voltage Drop - V EM (V) Reverse Voltage - Vp, (V) 


Fig. 3- Typical Junction Capacitance 
(Per Leg) Vs. Reverse Voltage (Per Leg) 
10 


HF 
i | Sor 


<r ae ee oO PEND RS SD ean he wD aD ae 


es See 
oon imnmn 


‘ eee bars 
ry cea “037 mniiisert caitlin 


a tt i a 


pt 
or I ct Noes: 


1. Duty factor D = ty Ito 


== ieee cot mee ee i. = 


a ee ee eet 


Fined tam f 
‘cr hermal Resistance) 

Ball Bani 

.00001 .0001 .001 01 A 1 10 100 


ty , Rectangular Pulse Duration (Seconds) 


2. Peak qT; - Fou* 2 hot T, 





Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 


D-323 


Lid 
pas | 
Si 
Oo 
So 
ioe 


ioe) 
uw 
= 
— 
jen) 
jam) 
= 





Allowable Case Temperature - (°C) 


150CMQ... Series | 


160 





WV, 
WL 
MH 
HT 
i 


150CMQ 
saa R thc (DC) = 1.0°C/W 


Ss 


oe ee ee 







‘OeN RE 
an CAL TT 
VGA tit ttt 
7 AGRE 


0 10 20 30 40 50 60 70 80 90 100110 


Average Power Loss - (Watts) 





0 20 40 60 80 100 120 


Average Forward Current - lF( AV) (A) Average Forward Current - ry AV) (A) 
Fig. 5- Max. Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
10000 


— 
Rae) Rea 
ae ee 
ieee ee) 
HT 
Ec 

aN, 
Me 
Bi ease ao 


— 
— 
| 
| 
me 
a 
om 
ra 
| 


PE LL 


AU ANY 
And With Rated VARM Applied 
ollowing Surge 


Non-Repetitive Surge Current - leou (A) 





8 


10 100 1000 10000 


Square Wave Pulse Duration - tp (microsec) 
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Fig. 8- Unclamped Inductive Test Circuit 
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CASE STYLE AND DIMENSIONS 
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150 Amp 


Description/Features 
The 151CMQ isolated center tap Schottky rectifier module 
series has been optimized for low reverse leakage at high 
temperature. The proprietary barrier technology allows for 
reliable operation up to 175° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 

¢ 175° C T , operation 

¢ Isolated heatsink 

e Center tap module 


¢ Multiple leads per terminal for high frequency, high current 
PC board mounting 


* High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, high current package 
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6.60 (0.260) 
6.10 (0.240) 
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151CMQ... Series 


Voltage Ratings 


151CMa035 | 151CMa040 | 151CMQ045 
Absolute Maximum Ratings 


| Parameters 1S 1CMQ 


l Max. Average Forward Current 50% duty cycle @ T= 104°C, rectangular wave form 


F(AV) 
*See Fig.5 
| Max. Peak One Cycle Non-Repetiti Sys Sine or us Rect. pulse | Followin any rated 
i ard aaa ida A aud dba e oad con ition and with 
10ms Sine or 6ms Rect. pulse|rated V_,..,, applied 


Surge Current (Per Leg) * See Fig. 7 | 1200 | 
E,, Non-RepetitiveAvalanche Energy mJ {T= 25°C, |,,=15 Amps, L=0.9mH 
(Per Leg) 
l4a_ Repetitive Avalanche Current Current decayinglinearilytozeroin1 psec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 
Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 

































FM 


75A = 3B 
V 
50A T,= 125 °C 


| 0.92 | 
| 0.65 
| 0.82 | 
(Per Leg) *SeeFig.2 (1) | 45 | mA [T,=125°C} 8 : 
: : 2560 
| 92 





oO 
-) 
QO) 


C. Max. Junction Capacitance (Per Leg) V,, = 5V 6: (test signal range 100Khz to 1Mhz) 2 
L,; Typical Series Inductance (Per Leg) easured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 10,000 | V/us 
(Rated V,) 


= 








(1) Pulse Width < 300ps, Duty Cycle <2% 


| Parameters 151M 


; : 
stg 
A is Max. Thermal Resistance Junction °C/W | DCoperation *See Fig. 4 
he ccureg | 
Poe fecmetrerrecige) | | 
to Case (Per Package) 


thcS 
to Heatsink 


wt Approximate Weight 56 (2.0) | g(oz.) 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. | 58(50) | (Ibf-in) 


Case Style 249AA) Modified JEDEC 
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151CMQ... Series 
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Fig.3 


Fig. 1 - Max. Forward Voltage Drop Characteristics 
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151CMQ... Series 
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Non-Repetitive Surge Current - leow (A) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 


D-328 


PD-2.276 


International 
it¢R|Rectifier 152CMQ030 


SCHOTTKY RECTIFIER 150 Amp 





Major Ratings and Characteristics Description/Features 

The 152CMQ030 isolated, center tap Schottky rectifier mod- 
ule has been optimized for very low forward voltage drop, with 
moderate leakage. The proprietary barrier technology allows 
Rectangular for reliable operation up to 150 °C junction temperature. 
F(AV) Typical applications are in switching power supplies, convert- 
waveform ers, free-wheeling diodes, and reverse battery protection. 


e Isolated heatsink 
Irsm @ tp=Spssine | e Center tap module 


? e Multiple leads per terminal fpr high frequency, high 
Ve @75Apk,T = 125°C current PC board mounting 


(per leg) ¢ High purity, high temperature epoxy encapsulation for 


enhanced mechanical strength and moisture resistance 
T °C 
J e Very low forward voltage drop 


e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, high current package 





4.95 (0.195) 


CASE STYLE AND DIMENSIONS 6.60 (0.260) REF, 4.45 (0.175) ih: 
6.10 (0.240) ’ (4 PLCS.) 


ae | 
25.65 (1.010) 12.70 (0.500 v ae G5 
25.15 (0.990) ] t 


i 1.14 (0,045) 


(ISOLATED BASE) 0.76 (0.030) 


13.21 (0.520) 
3.93 (0.155) 12.70 (0.500) 
3.66 (0.145 
ANODE COMMON ANODE “7 PLCs). 1.14 0.045)" 


0.89 (0.035) 
(7-9) (9 PLCS.) 


38.35 (1.510) 
1.14 (0.045)* r™ sane 10.16 (0,400) 


CA 
(1-3) (4-6) 


61.21 (2.410) th 

6.60 (0.260) 
10.16 (0.400) 60.71 (2.390) 6.10 (0.240) oie ana | sais 
8.38 (0.330) “PRE-SOLDER DIP DIMENSIONS ae 


Outline D-60 (Modified JEDEC TO-249AA) 
Dimensions in millimeters and inches 
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152CMQ030 


Voltage Ratings 


152CMQ030 


Absolute Maximum Ratings 


1520Ma 


lr AV) Max. Average Forward Current hue Ge 50% duty cycle @ T, = 85°C, rectangular wave form 
*See Fig. 5 


| Max. Peak One Cycle Non-Repetitive | 7800 5us Sine or 3ps Rect. pulse |Following any rated | 
Fem load condition and with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse |rated V_...,, applied 


E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,=15Amps,L=0.6 mH 
(Per Leg) 


lay Repetitive Avalanche Current A_ |Current decaying linearly to zeroin 1 psec 
(Per Leg) Frequency limited by T max. V,=1.5x\V,, typical 


Electrical Specifications 





















> 





Vv Max. Forward Voltage Drop 


(Per Leg) * See Fig. 1 (1) 


(Per Leg) * See Fig. 2 (1) 
3700 pF |V,, = 5V,,. (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Serie inductance (PerLeg)[ 92 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300ps, Duty Cycle <2% 


| Parameters (| 1520MQ 


T, | Max.Junction Temperature Range 00 ae ena 


ara Max. Thermal Resistance Junction °C/W | DC operation * See Fig. 4 
to Case (Per Leg) 


FM 

















° 
EG 










Rae Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) | 

R, .. Typical Thermal Resistance, Case °C/W | Mounting surface , smooth.and greased 
to Heatsink . 


thCS 
wt Approximate Weight 56 (2.0) g(oz.) | 


T Mounting Torque Min. | 40(35) Kg-cm 
58(60)__| (bin 


Max. 
Case Style D-60 (TO-249AA) Modified JEDEC 
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Fig. 1 - Max. Forward Voltage Drop Characteristics 


Thermal Impedance - Z hc CC/W) 


10 


(Per Leg) 


152CMQ030 


Reverse Current - In (mA) 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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D-331 


152CMQ030 


Allowable Case Temperature - (°C) 
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Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8-Unclamped Inductive Test Circuit 
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International 
r¢R|Rectifier 153CMQ... SERIES 


SCHOTTKY RECTIFIER 150 Amp 








Major Ratings and Characteristics Description/Features 


The 153CMQ isolated, center tap Schottky rectifier module 
Characteristics secu... 


units series has been optimized for low reverse leakage at high 
temperature. The proprietary barrier technology allows for 
: ; t Bide ace Toi 
aa Rectangular A reliable operation up to 175° C junction temperature. Typical 
waveform 
lesy @ tp=Spssine 7000 


applications are in switching power supplies, converters, 
Ve @75Apk, T= 125°C 0.80 V 
(per leg) 


free-wheeling diodes, and reverse battery protection. 










¢ 175 °C T , operation 
Isolated heatsink 
Center tap module 


Multiple leads per terminal for high frequency, high 
current PC board mounting 


High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


Low forward voltage drop 

High frequency operation 

Guard ring for enhanced ruggedness and long term 
reliability 

Low profile, high current package 


4.95 (0,195) 


CASE STYLE AND DIMENSIONS son sae aaa 145 (0.175) nia 


@ J f 
28.65 (1.010) 12.70 (0.500) zi a 
25.15 (0.990) ® Ni 


UIT sate 
(ISOLATED BASE) 0.76 (0.030) 


LOW 
PROFILE 
MODULES 


13.21 (0.520) 
3.93 (0.155) 12.70 (0.500) 


3.68 (0.145) 
ANODE COMMON ANODE 1.14 (0,045)* 
CATHODE (8 PLCS.) ( ) 


(1-3) (4-6) (7-9) oO Se 


10.16 (0.400) 


38.35 (1.510) 

1.14 (0.045)° 37.85 (1.490) 

0.89 (0.035) | Seer 1.16 (0.0) 
A papi 


rE 6.60 (0,260) 
10.16 (0.400) 60.71 (2.390) 6.10 (0.240) neta | anaes 


61.21 (2.410) 


3.05 (0.120) 


8.38 (0.330) “PRE-SOLDER DIP DIMENSIONS 
Outline D-60 (Modified JEDEC TO-249AA) 


Dimensions in millimeters and inches 
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153CMQ... Series 


Voltage Ratings | 


1sacmaoso__|__—_1530Mat00 
Absolute Maximum Ratings 


| Parameters _(15CMQ 


le AV) Max. Average Forward Current A |50% duty cycle @ T= 90°C, rectangularwave form 
*See Fig. 5 
I 


sy Max. Peak OneCycle Non-Repetitive 5ys Sine or 3us Rect pulse ponowing any Serial ie 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse|rated V__..,, applied 


ares Non-Repetitive Avalanche Energy mJ | T= 25°C, |,,=1Amps, L=30mH 
(Per Leg) 

l,4n Repetitive Avalanche Current A |Currentdecayinglinearlytozeroin 1 psec 
(PerLeg) — 


Frequency limited by T max. V,=1.5xV,, typical | 
Electrical Specifications 






















Vv Max. Forward Voltage Drop 


(Per Leg) * See Fig. 1 (1) 


| Max. Reverse Leakage Current 
aM : | V., = rated V 
(Per Leg) *SeeFig.2 (1) T, = 125°C R R 
C, Max. Junction Capacitance (Per Leg) V,, = 5Vi¢: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) Measured lead to lead 5mm from package body 


dv/dt Max. Voltage Rate of Change 
(Rated V_) 


FM 













153CMQ 
T,,, Max. Storage Temperature Range -55to 175 


; Aree ee 
Rac Max. Thermal Resistance Junction °C/W | DC operation. *See Fig. 4 | 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
56 (2.0) 





Rics 'ypical Thermal Resistance, Case 


°C/W | Mounting surface , smooth and greased 
to Heatsink 


wt Approximate Weight : g(oz.) 


T Mounting Torque Min. 40(35) | Kg-cm 
Max. 58(50) | (Ibf-in) 


Case Style D-60 (TO-249AA) Modified JEDEC 
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Instantaneous Forward Current - I- (A) 


153CMQ... Series 


























Glee Ee eee ee 1000 ———— 
foe eee es eee ee Se eee 
ees (eo 
ee 
ae ae 
B 1 a a 
® SSS SF ES SE 
ee Yrs a ES 01 ee ee a 
eee ee +} — —— 
anak re ee ae ewe = 
SES oe wo 
ee an el ie pers serge 
f Fig. 2- Typical Values Of Reverse Current 
| | | dy Vs. Reverse Voltage (Per Leg) 
Se ee 
A 4 fee se 
ia eee Ot rm un cm MO ie Cn ea Fa] 
es eee fa a anna ea ees 
cane Se | : P| LL [yea] | Tt 
sao go CREB R RARE 
q a Oe eee a ST a! EE GR Pee SEES 
foe ON a a Pe Se 
O Ee FSS ne A Fd (SGN SS ee SR 
e = OO 
5 Pelee ere ete hl 
wot ttt ttt iE 





oO 
_ 


0 20 30 40 50 60 70 80 90 100110 





Forward Voltage Drop - Vey, (V) Reverse Voltage - V,, (V) = = 
Fig. 1 - Max. Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance - & S 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.254 


160CMQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics eocma... 
le AV) Rectangular 
waveform 
von 
legy @ tp=5pssine 
Ve @80Apk,T ,=125°C 
(per leg) 
ee 20.4 












aa 





CASE STYLE AND DIMENSIONS 


25.65 (1.010) 
25.15 (0.990) 


10.16 (0.400) 61.21 (2.410) 
8.38 (0.330) 60.71 (2.390) 


160 Amp 


Description/Features 
The 160CMQ isolated, center tap Schottky rectifier module 
series has been optimized for very low forward voltage drop, 
with moderate leakage. The proprietary barrier technology 
allows for reliable operation up to 150° C junction temperature. 
Typical applications are in switching power supplies, convert- 
ers, free-wheeling diodes, and reverse battery protection. 
¢ 150° C T , operation 
¢ Isolated heatsink 
e Center tap module 
¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
¢ Very low forward voltage drop 
¢ High frequency operation 
e Guard ring for enhanced ruggedness and long term 
reliability 
e Low profile, high current package 


50.80 (2.000) 4.95 (0.195) 
REF. 


6.60 (0.260) 4.45 (0.175) * 
(7 PLCS.) 


12.70 (0.500) ~ 25.65 (1.010) 
25.15 (0.990) 


8.05 (0.317) ~ 0.76 (0.030) 
7.80 (0.307) 13,21 (0.520) 
72.70 (0.500) (ISOLATED BASE) 


11.43 (0.450) 
REF. 1 2 3 


ANODE COMMON ANODE 
38.35 (1.510) 1 CATHODE 2 


37.85 (1.490) 
1.14 (0,045) 10.16 (0.400) 
0.89 (0.035) | 1.27 (0.050) 8.38 (0.330) 
REF. seal 


6.60 (0.260) ae 
6.10 (0.240) 61.21 (2.410) 
60.71 (2.390) 3.30 (0.130) 
3.05 (0.120) 


Conforms to JEDEC Outline TO - 249AA 
Dimensions in millimeters and inches 
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160CMQ... Series 


Voltage Ratings 


160cmao3s | 160cMao4o | 160cMQ045 


Absolute Maximum Ratings | 


160CMQ|Units 
ae 50% duty cycle @ T., = 69°C, rectangular wave form 











lec AV) Max. Average Forward Current 
*See Fig. 5 . 
i ct. pul Following any rated 
| 6400 She omectcrs ect pube oad condition and with 


legy Max. Peak One Cycle Non-Repetitive 


Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse jrated V_...,, applie 
E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,=16Amps, L=0.84mH 
(Per Leg) 
l43 Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, = 1.5xV,, typical 


‘ 






(Per Leg) 



















Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


MQ 
| v_|@ 80A , 
T,= 25°C 
a6 | Vv |@ 160A 
76 


FM 






160C 
0. 
0. 


lay Max. Reverse Leakage Current T,= 26°C cera 
(Per Leg) *SeeFig.2 (1) | mA |T,= 125°C a ‘ 
C. Max. Junction Capacitance (Per Leg) pF /V, =5V..., (test signal range 100Khz to 1Mhz) 25°C 
T R pe 
L, Typical Series Inductance (Per Leg) | nH | Measured from terminal hole to terminal hole 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V_) 


(1) Pulse Width < 300us, Duty Cycle <2% 


| 0.64 | 
0.86 
076 | v leis | 
Ss 
/ 200 | 
2600 
[80 





Thermal-Mechanical Specifications 


| Parameters |160CMGQ|Units|___— Conditions, 


Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) , 

Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


Rics Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink ' 


wt Approximate Weight | 58(2.0) | g (oz. 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. | 88(60)_ | (tin) 


Case Style TO-249AA JEDEC | 


Oo 


— 
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Instantaneous Forward Current - le (A) 


Fig. 1 - Max. Forward Voltage Drop Characteristics 


Thermal Impedance - Z 0 (CC/wW) 





160CMQ... Series 
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160CMQ... Series 


160 


160CMQ 
140 |_K__| Pans (00) = 1.001 


Allowable Case Temperature - (°C) 
S 
Average Power Loss - (Watts) 





80 
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Average Forward Current - le, AV) (A) Average Forward Current - VE AV) (A) 
Fig. 5- Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 





D-340 


International 
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161CMQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


eo 
il al 
waveform 
re ft ee 
fag Sects | aw [A 
Ve @80Apk,T = 125°C taal 








(per leg) 


CASE STYLE AND DIMENSIONS 


29.65 (1.010) 
29.15 (0.990) 


61.21 (2.410) 
60.71 (2.390) 


10.16 (0.400) 
8.38 (0.330) 






160 Amp 


Description/Features 

The 161CMQ isolated, center tap Schottky rectifier module 

series has been optimized for low reverse leakage at high 

temperature. The proprietary barrier technology allows for 

reliable operation up to 175° C junction temperature. Typical 

applications are in switching power supplies, converters, 

free-wheeling diodes, and reverse battery protection. 

¢ 175° CT, operation 

¢ Isolated heatsink 

e Center tap module 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

¢ Low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, high current package 


4.95 (0.195) 
4.45 (0.175) * 
(7 PLCS.) 


6.60 (0.260) 


12.70 (0.500) 25.65 (1.010) 


25.15 (0.990) 


1.14 (0.045) 
8.05 (0.317) 0.76 (0.030) 


7.80 (0.307) 13.21 (0.520) 


12.70 (0500) _(ISOLATED BASE) 


8.64 (0.340) a 
REF. (3 PLCS.) 


22.86 (0.900) : 2 3 
REF. ANODE COMMON ANODE 
38.35 (1.510) 1 CATHODE 2 

37.85 (1.490) 


1.27 (0.050) 
7] REF. 

61.21 (2.410) | | 

60.71 (2.390) 


3.30 (0.130) 
3.05 (0.120) 


Conforms to JEDEC Outline TO - 249AA 
Dimensions in millimeters and inches 


1.14 (0.045) 


0.89 (0.035) 10.16 (0.400) 


8.38 (0.330) 


6.60 (0.260) 
6.10 (0.240) 
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161CMQ... Series 


Voltage Ratings 


1e1cMaoss | 161cMao4o_| 161CMaQ045 
Absolute Maximum Ratings 


[Parameters 1CMQ 


I Max. Average Forward Current 50% duty cycle @ T, = 101 °C, rectangular wave form 


F(AV) 
*See Fig.5 
Sine Rect. pulse Following any rated 
olpaing any rated 

















legy Max. Peak One Cycle Non-Repetitive 
10ms Sine or 6ms Rect. pulse|rated V__..,, applied 


Surge Current (Per Leg) * See Fig. 7 | §900 
E,, Non-Repetitive Avalanche Energy T= 25°C, |,,= 16 Amps, L=0.84mH 
(Per Leg) 
l., Repetitive Avalanche Current A |Currentdecayinglinearlytozeroin1 psec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 


Electrical Specifications 


Parameters 


Ve, Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 









v [ete | Ve’ 
i Max. Reverse Leakage Current mA |T,= 25°C 
AM kag ee EC eS eee 
(Per Leg) *SeeFig.2 (1) | 45 | mA T,= 125°C A 
C, Max. Junction Capacitance (Per Leg) | 2600 | pF |V,=5V,,,. (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 8.0 | nH | Measured from terminal hole to terminal hole 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


(1) Pulse Width < 300ys, Duty Cycle <2% 






Thermal-Mechanical Specifications 


| Parameters 161M 


ar i 
stg 
Pe focae Porta) | | 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction Hail ° 
to Case (Per Package) 






3 


DC operation *See Fig. 4 










3 


DC operation 


9° 


Ric 
to Heatsink 


wt Approximate Weight 58 (2.0) |g(o0z.) 


T Mounting Torque Min. | 40(35) |Kg-cm 
ix | 55(60) tin 


Case Style TO - 249AA JEDEC 
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Fig. 1 - Max. Forward Voltage Drop Characteristics 
(Per Leg) 
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161CMQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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162CMQ030 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


levaw) Rectangular 
waveform 


@ 80 Apk, T = 125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


29.65 (1.010) 
29.15 (0.990) 


10.16 (0.400) 61.21 (2.410) 
8.38 (0.330) 60.71 (2.390) 





160 Amp 


Description/Features 


The 162CMQ030 isolated, center tap Schottky rectifier mod- 
ule has been optimized for very low forward voltage drop, with 
moderate leakage. The proprietary barrier technology allows 
for reliable operation up to 150 °C junction temperature. 
Typical applications are in switching power supplies, convert- 
ers, free-wheeling diodes, and reverse battery protection. 


e 150 °C T, operation 

e Isolated heatsink 

e Center tap module 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e Low profile, high current package 


50.80 (2.000) 4.95 (0.195) IA. 
cera REF, 45 (0.175) 


6.10 (0.240) | (7 PL 


25.65 (1.010) 
25.15 (0.990) 


. aD f 1.14 (0.045) 
8.05 (0.317) 0.76 (0.030) 
7.80 (0.307) 


13.21 (0.520) 
72.70 (0.500) (ISOLATED BASE) 


11.43 (0.450) 
REF, 1 3 
ANODE COMMON ANODE 
38.35 (1.510) CATHODE 2 


1.14 (0.045) 37.85 (1.490) 


0.89 (0.035) 


6.60 (0.260) : 
6.10 (0.240) LE eae 61.21 (2.410) 
60.71 (2.390) 3.30 (0.130) 
3.05 (0.120) 


Conforms to JEDEC Outline TO - 249AA 
Dimensions in millimeters and inches 


10.16 (0.400) 
8.38 (0.330) 
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162CMQ030 


Voltage Ratings 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


1620MQ 


levay) Max. Average Forward Current hot 50% duty cycle @ T.,. = 83°C, rectangular wave form 
*See Fig. 5 


: Cc - titi i 3us Rect. Following any rated 
legy Max. Peak One Cycle Non-Repetitive A Sus Sine or 3p/s Rect. pulse Bese wing any and with 
Surge Current (Per Leg) * See Fig. 7 
72 


10ms Sine or 6ms Rect. pulse jrated V___.,, applied 
E,, Non-Repetitive Avalanche Energy mJ = 25°C, |,,= 16 Amps, L=0.56 mH 
(Per Leg) 


T 
l4n _Repetitive Avalanche Current A |Current decaying linearly to zeroin 1 psec 
(Per Leg) Frequency limited byT max. V,=1.5xV,, typical 
Electrical Specifications 


Parameters 


V Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


lay. Max. Reverse Leakage Current 

(Per Leg) * See Fig. 2 (1) 
C, Max. Junction Capacitance (Per Leg) V,, = 5V,.) (test signal range 100Khz to 1Mhz) 25°C 
L; _ Typical Series Inductance (Per Leg) Measured from terminal hole to terminal hole 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 














FM 





(1) Pulse Width < 300ys, Duty Cycle <2% 











| 8510 150 | 

es feeeotens 

Rijc Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 

to Case (Per Leg) 

Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 

Rics Typical Thermal Resistance, Case 

to Heatsink 


T Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) _| (Ibf-in) 


Case Style TO-249AA JEDEC 
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Reverse Voltage - Vp (V) 


Forward Voltage Drop - Ve (V) 





Fig. 3- Typical Junction Capacitance 


Fig. 1 - Max. Forward Voltage Drop Characteristics 
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Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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1638CMQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 
le AV) Rectangular A 
waveform 
RRM 
| 


csm @ tp=Syssine 


V_  @80Apk, T= 125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


25.65 (1.010) 


25.15 (0.990) 


a 


es 


ex 


61.21 (2.410) 


2 


60.71 (2.390) 


10.16 (0.400) 
8.38 (0.330) 





160 Amp 


Description/Features 

The 163CMQ isolated center tap Schottky rectifier module 
series has been optimized for low reverse leakage at high 
temperature. The proprietary barrier technology allows for 
reliable operation up to 175° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 


¢ 175 °C T , operation 
¢ Isolated heatsink 
¢ Center tap module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Low forward voltage drop 
¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 
e Low profile, high current package 


4,95 (0.195) 
6.60 (0.260) 4,45 (0.175) — * 
(7 PLCS.) 


6.10 (0.240) | 


12.70 (0.500) 25.65 (1.010) 
REF, 25.15 (0.990) 


: 1.14 (0.045) 


8.05 (0.317) 0.76 (0.030) 


7.80 (0.307) 13.21 (0.520) 


7270 (0.500) ‘(ISOLATED BASE) 


8.64 (0.340) | 
REF. (3 PLCS.) 
11.43 (0.450) 
E 


REF. 
22.86 (0.900) \ 2 3 


REF. ANODE COMMON ANODE 
38.35 (1.510) 1 CATHODE 2 


37.85 (1.490) 


1.27 (0.050) 
a REF. | 


| 61.21 (2.410) 
390) 


60.71 (2. 


1.14 (0.045) 


10.16 (0.400 
0.89 (0.035) f ) 


8.38 (0.330) 


6.60 (0.260) 
6.10 (0.240) 3.30 (0.130) 


3.05 (0.120) 


Conforms to JEDEC Outline TO - 249AA 
Dimensions in millimeters and inches 
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163CMQ... Series 


Voltage Ratings 


163CMaQ080 163CMQ100 
Absolute Maximum Ratings 


163CMa|Units| Conditions 
le AV) Max. Average Forward Current [ 50% duty cycle @ T= 87°C, rectangular wave form 
*See Fig. 5 


lesy Max. PeakOne Cycle Non-Repetitive 9000 A 5us Sine or 3us Rect pulse : mowing any aa with 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse}rated V,.,..,, applie 


E., Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,=1Amps, L=30mH 
(Per Leg) 

lan Repetitive Avalanche Current Currentdecaying linearly tozeroin 1 psec 
(Per Leg) 


Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 


| Parameters (169CMQ|Units|_ Conditions, 
(Per Leg)*SeeFig.1 (1) : 
0. @ 
Eas 
[ose |v [ete | 
lay Max. Reverse Leakage Current | 1.5 | 
(PerLog) *SeeFig.2 (1) [20 [mA [T= 125°) 
ee 


C, Max. Junction Capacitance (Per Leg) 
L, Typical Series Inductance (Per Leg) | nH | Measured from terminal hole to terminal hole 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


| (1) Pulse Width < 300ys, Duty Cycle <2% 


| Parameters 60M 


Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 


toCase (Per Leg) 


Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
Baul 
















a. 
a. 
















FM 






















°o 


incs lypical Thermal Resistance, Case C/W | Mounting surface , smooth and greased 
to Heatsink 


eF 


wt Approximate Weight 58 (2.0) | g(oz. 


ak Mounting Torque Min. 40(35) |Kg-cm 
Max. 58 (50) _| (Ibf-in) 


Case Style O - 249AA JEDEC 
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163CMQ... Series 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
[toR|Rectifier 120NQ... SERIES 


SCHOTTKY RECTIFIER 120 Amp 





Major Ratings and Characteristics Description/Features 


The 120NQ high current Schottky rectifier module series has 
Characteristics /420Na... | Units 
I 


been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 
F(AV) Rectangular 
waveform 
i NS To Se 
F an 






e 150°C T y operation 

e Unique high power, Hatr-Pax™ module 

e Replaces two parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 






reliable operation up to 150° C junction temperature. Typical 

applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 

V 

legy @ tp=Sypssine 29,000 pA 

a Baesccc 





30.40 (1.197) 


29.90 (1.177) 
1/4-20 UNC-2B 


a 19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) BASE 
3.86 (0.152) CATHODE 


12.83 (0.505) 


13.97 (0.550) 12.57 (0.495) * 4.11 (0.162) 


13.72 (0.540) 3.86 (0.152)0 


HALF PAK 
MODULES 


19.18 (0.755) 


19.69 (0.775) 18.92 (0,745) sa. 
18.42 (0.725) 


13,97 (0.550) 15.11 (0.595) 
S861 (1.820) 13.72 (0.540) | { 14.67 (0.575) 


| | 
e (1.560) 2.54 (0.100) 


39.62 (1.560) 


38.61 (1.520) 2.29 (0.090) 
HALF-Pak 


Dimensions in millimeters and inches 
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120NQ... Series 


Voltage Ratings 


| Partnumber | 120NGQ0R5 | 120NQO40 | 120NQ045 


Absolute Maximum Ratings 


| Parameters | 420NQ 
leay) Max. Average Forward Current Hk 50% duty cycle @ T., = 99°C, rectangular wave form 
*See Fig. 5 


l-gy Max. Peak One Cycle Non-Repetitive| 29,000 us Sineor3ysRect.pulse _| Following any rated 
s load condition and 
Surge Current * See Fig. 7 | 1550 Oms Sine or 6ms Rect. pulse | with rated V_..,, applied 


E,, Non-Repetitive Avalanche Energy | 81 | omd | T = 25°C, |,,=12Amps, L=1.12mH 


l4n Repetitive Avalanche Current Current decaying linearly to zero in 1 usec 
requency limited by T max. V, =1.5xV,, typical 
Electrical Specifications 
| Parameters | 120NQ| Units 
V.,, Max. F d Voltage D 1 0.57 V | @ 120A 
wx FowardVotage Dp (| 067 | v [@rA | 1 | aca 
0.73 @ 240A 
7.0 












Units Conditions 


was! O1 






















= 










FM 


C. Max. Junction Capacitance V,, = 5V a) (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V_) 


Thermal-Mechanical Specifications 


: auc 


T 
J 
Ty | Max. Storage Temperature Range 
R 


uc Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
toCase 


* See Fig. 1 | 0.73 | 
| ose | v 
| 069 | Vv 
ly Max. Reverse Leakage Current (1) | 10 | mA |T,= 25°C ieee 
cecal 
Ld 





Rics 'ypical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink | 


vi_Approximaio Weigh sees SSCS 


T Mounting Torque 17 (15) Non-lubricated threads 
29 (25) 
23 (20) 


: 46 (40) 
Case Style Hatr-Pak 













Terminal Torque 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Fig. 2- Typical Values of Reverse Current 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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120NQ... Series 


Allowable Case Temperature - (C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
[t¢r|Rectifier 121NQ... SERIES 


SCHOTTKY RECTIFIER 120 Amp 





_ Major Ratings and Characteristics Description/Features 


The 121NQ high current Schottky rectifier module series has 
Characteristics | 121Na.. | Unite . been optimized for low reverse leakage at high temperature. 
le AV) Rectangular 
waveform 






diodes, and reverse battery protection. 
©175°CT ' Operation 
e Unique high power, Hatr-Pak™ module 
e Replaces two parallel DO-5's 
e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voitage drop 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


The proprietary barrier technology allows for reliable opera- 
VRRM 


ie tion up to 175° C junction temperature. Typical applications 
lesy @ tp=Spssine 19,800 rs 






are in switching power supplies, converters, free-wheeling 
@ 120Apk, T = 125°C nm i 


30.40 (1.197) 


CASE STYLE AND DIMENSIONS 29.90 (1.177) 


1/4-20 UNC-2B 


| ae 19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) } 


BASE 
3.86 (0.152) CATHODE 


12.83 (0.505) 


13.97 (0.550) lear aD) 4.11 (0.162) 514, 


13.72 (0.540) 3.86 (0.152) 


HALF PAK 
MODULES 


19.18 (0.755) 


19,69 (0.775) 18.92 (0.745) ~~ 
<—] 


18.42 (0.725) 


re 


39.62 (1.560) | 13,97 (0.550) 15.11 (0.595) 
38.61 (1.520) 13,72 (0.540) _! t 1461 (0.575) 
| 2.54 (0.100) 


39.62 (1.560) 
38.61 (1.520) 2.29 (0.090) 


HALF-Pak 
Dimensions in millimeters and inches 
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121NQ... Series 
Voltage Ratings 


| Partnumber | t2tnaoas | 121Nao4o | 121NGO4S 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


le AV) Max. Average Forward Current 
*See Fig. 5 
leg, Max. Peak One Cycle Non-Repetitive| 19,800 a Sys Sineor3ysRect.pulse [Following any rated 


ad condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated Varo applied 


E,, Non-Repetitive Avalanche Energy | Bt | md | T = 25°C, |,,=12Amps, L=1.12mH 
l4g Repetitive Avalanche Current A_ | Current decaying linearly to zero in 1 psec 
Frequency limited byT max. V, =1.5xV,, typical 


Electrical Specifications 


Parameters 


Vv Max. Forward Voltage Drop _— (1) 
* See Fig. 1 















Absolute Maximum Ratings 










Conditions 
50% duty cycle @ T., = 133°C, rectangular wave form 







Conditions 


= 





FM 


lay Max. Reverse Leakage Current (1) 10 
Max [sen 


® 
th 
S 
> 


C Max. Junction Capacitance 
L, Typical Series Inductance 


i 
dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


‘ fou : (1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


| Parameters | 421NGQ|Units| Conditions 


J 
stg 
Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case | | . 
Rics Typical Thermal Resistance, Case to | °C/W | Mounting surface , smooth and greased 
Heatsink 


ha RoproximaleWeight [288 0HlgeN| 
T Mounting Torque in. Non-lubricated threads 

Kg-cm 
(Ibf-in) 
| 














—wT 












wT 









Terminal Torque 
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121NQ... Series 


Instantaneous Forward Current - Ie (A) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Reverse Voltage - VR (V) 
Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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121NQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
izeR|Rectifier 122NQ030 


SCHOTTKY RECTIFIER 120 Amp 





Major Ratings and Characteristics Description/Features 


The 122NQ030 high current Schottky rectifier module has 
Characteristics +122N@030| Unite 


been optimized for very low forward voltage drop, with 
moderate leakage. The proprietary barrier technology allows 
lecay) Rectangular 
waveform 


A for reliable operation up to 150° C junction temperature. 

Typical applications are in switching power supplies, convert- 
a ee 
pm 
Bisa eal 







e Unique high power, Hatr-Pak™ module 

e Replaces two parallel DO-5's 

e Easier to mount and lower profile than DO-5's 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

e Very low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


ers, free-wheeling diodes, and reverse battery protection. 
¢ 150° CT, operation 
Ve @120Apk, T =125°C 


CASE STYLE AND DIMENSIONS ST TEE rena 


[a 19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) BASE 
3.86 (0.152) CATHODE 
12.83 (0,505) 
13.97 (0.550) 12.57 (0.495) 4.11 (0,162) 
13.72 (0.540) 3.86 (0,152) 


19.18 (0.755) 


19.69 (0,775) 18.92 (0.745) SQ. 
18.42 (0.725) 


| cere: 


39.62 (1.560) | ns 
13.97 (0.550) 15.11 (0.595) 
a eas 13.72 (0.540) | | {. i467 (0.575) 
as (1.560) 2.54 (0.100) 
2.29 (0.090) 


38.61 (1.520) 
HacF-Pak 
Dimensions in millimeters and inches 
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HALF PAK 
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122NQ030 


zl 


Voltage Ratings 


122NQ030 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


le AV) Max. Average Forward Current 
*See Fig. 5 
| 


Max. Peak One Cycle Non-Repetitive 

















Units Conditions 
50% duty cycle @ T= 110°C, rectangular wave form 







> 


5us Sineor3psRect.pulse _| Following any rated 
oad condition and 
10ms Sine or 6ms Rect. pulse | with rated V, 


RRM 
T,=25°C, |,,= 12Amps, L=0.75mH 

Current decaying linearly to zero in 1 psec 
Frequency limited byT, max. V, = 1.5xV, typical 


FSM 


Surge Current * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 


lag Repetitive Avalanche Current 


Electrical Specifications 


Parameters 


V Max. Forward Voltage Drop (1) 
* See Fig. 1 


lay Max. Reverse Leakage Current (1) 
* See Fig. 2 


C, Max. Junction Capacitance 7400 
L, Typical Series Inductance 7.0 H 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V_) 


Thermal-Mechanical Specifications 


| Parameters | 122NQ[Units| Conditions 


T,_MaxJunetionTemperatreRange |-66t0160/ | 
i eal a acs 7 rand: 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 


R Typical Thermal Resistance, Caseto} 0.1 
Heatsink 


wt Approximate Weight | 25.6 (0.9) 
T 


Mounting Torque Min. 17 (15). 


Max. 


er 


applied 


oh, 
no 
Nn 
= 
O 








122NQ | Units Conditions 
@ 120A 

@ 240A 

@ 120A 

@ 240A 
T,= 25°C 
T, = 125 °C 
Va = SV, (test signal range 100Khz to 1Mhz) 25 °C 
From top of terminal hole to mounting plane 


om T,= 25°C 





T, = 125°C 


m 
VR = rated Va 


ii 


Tl 


35/30/13 



























(1) Pulse Width < 300ps, Duty Cycle < 2% 


oO 


°C/W | Mounting surface , smooth and greased 


az) 


Non-lubricated threads 


thCS 










Terminal Torque 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 


= 0.33 oh 
z ee! 


ae a cil eae See 
7 et Pn Ht 


| ent |_| 


Ht 
5-068 rae 
Peal er LT 


01 L— 


Tt) rh ra 


eae aa 
cr hermal Resistance) PTE EL 
Ai 


Thermal Impedance - Z thJC CC/W) 


.001 


.00001 .0001 001 


ty, ee Pulse Duration 


Fig. 4- Maximum Thermal Impedance Z, |. 


D-363 





122NQ030 





Reverse Voltage - Vp (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 


lo eae ee 













Pol | lege 
fsa 
ae ais ee 
rae ee ee ee 
as ee ee ee ee 


a 
ret 


as, eee ee SS 
ees ee ee a 
ae aa ee aS 





10 15 20 25 
Reverse Voltage - Vp (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Characteristics 


122NQ030 


Allowable Case Temperature - (C) 
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Fig. 8-Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.250 


123NQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics | 429Na.. | Unite 





waveform 


legy @ tp=Sypssine 16,000 Ze 







CASE STYLE AND DIMENSIONS 


13.97 (0.550) 
13.72 (0.540) 


19.69 (0.775) 
18.42 (0.725) 


39.62 (1.560) 
38.61 (1.520) 





120 Amp 


Description/Features 

The 123NQ high current Schottky rectifier module series has 
been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
tion up to 175° C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 
diodes, and reverse battery protection. 


° 175° CT, operation 

e Unique high power, HatF-Pak™ module 

e Replaces two parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


30.40 (1.197) Lug : 
29.90 (1.177 TERMINAL 
114-20 UNC-2B se ANODE 


(_ 19,69 (0.775) 
18.42 (0.725) 
4.11 (0.162) | BASE 


3.86 (0.152) CATHODE 


12.83 (0.505) 
12.57 (0.495) * 4.11 (0.162) 


3.86 (0.152) 


19.18 (0.755) 


4 18.92 (0.745) 92" 


13.97 (0.550) 15.11 (0.595) 


13,72 (0,540) | ¢ 74.61 (0.575) 


13.72 (0,540) 
| 


2.54 (0.100) 


39.62 (1.560) 
2.29 (0.090) 


38.61 (1.520) 
Hacr-PaAk 
Dimensions in millimeters and inches 
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123NQ... Series 


Voltage Ratings 


123NQ080 


Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings | 


123NQ | Units 
le AV) Max. Average Forward Current ida 50% duty cycle @ T.. = 121°C, rectangular wave form 
*See Fig. 5 


egy Max. Peak One Cycle Non-Repetitive| 16,000 5us Sine or 3ys Rect. pulse sede a bor 
Surge Current * See Fig. 7 | 2100 | 10ms Sine or 6ms Rect. pulse | with rated Var PPliec 
E,, Non-Repetitive Avalanche Energy | 15 | om | T = 25°C, |,,= 1 Amps, L=30mH 


lan Repetitive Avalanche Current Current decaying linearly to zeroin 1 psec 
Frequency limited by T ;max.V, =1.5xV_, typical 
Electrical Specifications 
| Parameters |123NQ|Units| Conditions 
V Max. Forward Voltage Drop _ (1) | oot | vi | @ 120A 
T,= 25°C 
| 1.08 | V_ | @ 240A 
@ 240A 
7.0 





V, Max. DC Reverse Voltage (V) we 

































FM 
* See Fig. 1 


| Max. Reverse Leakage Current (1 mA °C 
RM 2 9 ( ) | 3 | mA | J Vp = rated Ve 
* See Fig. 2 | mA | T,= 125°C 


C, Max. Junction Capacitance | 2650 | pF | Vz = 5V 5, (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 7.0 | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


: ipa | al (1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications | 


| Parameters |123NQ|Units| Conditions, 


T,_MaxJunctinTemperatureRange [6510175] °C | 
AP cca 0 tk elt ml nln aoe a, 


Rac Max. Thermal Resistance Junction at °C/W | DCoperation *SeeFig.4 








to Case 


Rocs Typical Thermal Resistance, Case to 
Heatsink 


vt_Poproxnate Weigh eeeolae)| 
T in. 


Mounting Torque Non-lubricated threads 
29 (25) 


Case Style | Hatr-Pak 


°o 


C/W |} Mounting surface , smooth and greased 





nibs 








Terminal Torque 


~~ 
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| 123NQ... Series 


| 


) 


Hy 
a 


| 


| 


Reverse Current - Ip (mA) 





Reverse Voltage - Vp (V) 
Fig. 2- Typical Values of Reverse Current 


instantaneous Forward Current - Ie (A) 
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Fig. 4- Maximum Thermal Impedance Z, . Characteristics 
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123NQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 5- Maximum Allowable Case Temperature 
Vs. Average Forward Current 


10000 


Non-Repetitive Surge Current - leom (A) 
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Fig. 8- Unclamped Inductive Test Circuit 
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Rectifier 


PD-2.290 


124NQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 







Characteristics 


y) Rectangular 
Salalah 
leon @ tp=5 us sine 


@ 120Apk, T =100°C 


Ca Oe 
aa Le 
a oe 





CASE STYLE AND DIMENSIONS 


13.97 (0.550) 
13.72 (0.540) 


19.69 (0.775) 
18.42 (0.725) 


39.62 (1.560) 
38.61 (1.520) 





120 Amp 


Description/Features 
The 124NQ high current Schottky rectifier modules have been 
optimized for extremely low forward voltage drop, with higher 
leakage. The proprietary barrier technology allows for reliable 
operation up to 125° C junction temperature. Typical applica- 
tions are in switching power supplies, converters, free-wheel- 
ing diodes, welding, and reverse battery protection. 

¢ 125° CT, operation 

e Unique high power, Hatr-Pax™ module 

¢ High purity, high temperature epoxy encapsulation for en 

hanced mechanical strength and moisture resistance 

e Extremely low forward voltage drop 

¢ High frequency operation 

¢ Guard ring enhanced ruggedness and long term reliability 


30.40 (1.197) 


29.90 (1.177) 
1/4-20 UNC-2B 


, 19.69 (0.775) 
18.42 (0.725) 
4.11 (0.162) i BASE 


3.86 (0.152) CATHODE 


12.83 (0.505) 
12.57 (0.495) 4.11 (0.162) 
3.86 (0.152) 


19.18 (0.755) 


/ 16.92 (0.745) 


13.97 (0.550) 15.11 (0.595) 
13.72 (0.540) | {14.61 (0.575) 
Lag 62 (1.560) | 2.54 (0.100) 

2.29 (0.090) 


38.61 (1.520) 


Outline D-67 
Dimensions in millimeters and inches 
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124NQ... Series 





Voltage Ratings 


| Partnumber | (124NQO35 | 124NQO40 | 124NQ04S 


Absolute Maximum Ratings 
ind 50% duty cycle @ T.. = 76°C, rectangular waveform 


le AV) Max. Average Forward Current 
*See Fig. 5 
27,000 5us Si Rect. pul Following any rated 
| 27,000 | si bi Steve net aes load condition and 
| 2400 | 10ms Sine or 6ms Rect. pulse | with rated V,__.,, applied 
| 135 | mJ | T,=25°C, |,,=20Amps, L=0.67 mH 


| Max. Peak One Cycle Non-Repetitive 
Current decaying linearly to zero in 1 psec 


















Conditions 





FSM 










E,s Non-Repetitive Avalanche Energy 


lan Repetitive Avalanche Current 


Electrical Specifications 


Parameters 





Surge Current * See Fig. 7 
Frequency limited by T, max. V, = 1.5xV,, typical 































_ Conditions 


| mA |T, 
| pF Vq = 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 


C. Max. Junction Capacitance 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


e ee (1) Pulse Width < 300s, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


124NQ 


wg Max oe 
Ric Max. Thermal Resistance Junction aa °C/W | DCoperation *SeeFig.4 
toCase 





Vey Max. Forward Voltage Drop —(1) | 054 | Vv @ 120A T= 2% 
* See Fig. 1 ew 
@20a | 
lay Max. Reverse Leakage Current (1) | 10 | mA | Ty= 25°C V. = rated V 
* See Fig. 2 | 1200 | T= 125°C |" " 
L, Typical Series Inductance | 7.0 | nH | From top of terminal hole to mounting plane 
0 


Rics lypical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


in. 1 


T Mounting Torque 7 (15) Non-lubricated threads 


29 (25) | Kg-cm 


23 (20) | (Ibf-in) 















Terminal Torque 









: 46 (40) 
Case Style Hatr-Pak 
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124NQ... Series 
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Typical Values of Reverse Current 


Fig.2 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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124NQ... Series 


Allowable Case Temperature - (°C) 


Average Power Loss - (Watts) 





80 
0 25 50 75 100 125 150 175 0 2 S50 7 100 125 150 175 
Average Forward Current - le, AV) (A) Average Forward Current - le, AV) (A) 
Fig. 5- Maximum Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 


Vs. Average Forward Current 


ny 
And With Rated VoRM Applied 
Following Surge 


Non-Repetitive Surge Current - lesm (A) 





Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.275 


125NQ015 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics 


ley AV) Rectangular 
waveform 





CASE STYLE AND DIMENSIONS 


13.97 (0.550) 
13.72 (0.540) 


19.69 (0.775) 
18.42 (0.725) 


39.62 (1:560) 
38.61 (1.520) 





120 Amp 


Description/Features 

The 125NQ015 high current Schottky rectifier module has 
been optimized for ultra low forward voltage drop specifically 
for the OR-ing of parallel power supplies. The proprietary 
barrier technology allows for reliable operation up to 100 °C 
junction temperature. Typical applications are in parallel 
switching power supplies, converters, reverse battery protec- 
tion, and redundant power subsystems. 


¢ 100 °C T , operation 

e Unique high power, Hatr-Pax™ module 

e Optimized for OR-ing applications 

e Ultra low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


30.28 (1.192) LUG 
30.02 (1.182 TERMINAL 
1/4-20 UNC-2B8 ANODE 


—— 19.69 (0.775) 
18.42 (0.725) 
4.06 (0.160) | BASE 
3.96 (0.156) CATHODE 
12.83 (0.505) 


12.57 (0.495) 4.06 (0.160) 


3.86 (0.152) we 


19.18 (0.755) 
18.92 (0.745) 


13.97 (0.550) 15.11 (0.595) 
Ae ech —2 SHOT) 
| 2.54 (0.100) 


a 86 (1. sa 


38.61 (1.520) 2.29 (0.090) 


Outline D-67 
Dimensions in millimeters and inches 
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125NQ015 | 


Voltage Ratings 


Part number 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


legy Max. Peak One Cycle Non-Repetitive; 10,800 
Surge Current * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 
AR 


l Repetitive Avalanche Current 


V Max. Forward Voltage Drop 


* See Fig. 1 


FM 


| Max. Reverse Leakage Current (1) 


* See Fig. 2 


RM 


C, Max. Junction Capacitance 7700 V,, = 5Vp,, (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance 


125NQ | Units Conditions 


T, | Max.JunctionTemperature Range = |-55to 100 
Tug Max.StorageTemperatureRange |-55to100) °C | 
R 


thuc Max. Thermal Resistance Junction 0.40 | °C/W |DCoperation *SeeFig.4 
to Case 


Rics 'ypical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


T Mounting Torque Non-lubricated threads 


Kg-om 


Terminal Torque in. 23 (20) | (Ibf-in) 


; 46 (40) 
Case Style Hatr-Pak 


D-374 





Instantaneous Forward Current - le (A) 





Forward Voltage Drop - om - 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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125NQ015 


Reverse Current - lp (mA) 





Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Fig. 4- Maximum Thermal Impedance Z, |. Characteristics 
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125NQ015 


Allowable Case Temperature - (C) 
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Fig. 5-Maximum Allowable Case Temperature | Fig. 6- Forward Power Loss Characteristics 


Vs. Average Forward Current 
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Non-Repetitive Surge Current - leom (A) 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.227A 


International 
[toR|Rectifier 180NQ... SERIES 


SCHOTTKY RECTIFIER 180 Amp 





Major Ratings and Characteristics Description/Features 

The 180NQ high current Schottky rectifier module series has 
been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 
reliable operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, free- 
wheeling diodes, and reverse battery protection. 







Characteristics 






le AV) Rectangular 
waveform 


el 
— 


e 150° C T, operation 

e Unique high power, HatF-Pax™ module 

e Replaces three parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


=  @180Apk, T =125°C 


CASE STYLE AND DIMENSIONS 30.28 (1.192) LUG 
30.02 (1.182) TERMINAL 


[| oe 19.69 (0.775) 


18.42 (0.725) 
4.06 (0.160) BASE 
3.96 (0.156) CATHODE 
12.83 (0.505) 
12.57 (0.495) i : 
( ) 4.06 (0.160) DIA 


13.97 (0.550) 3.86 (0.152) - ” 


13.72 (0.540) 
19.18 (0.755) 


19.69 (0.775) 18.92 (0.745) ~~" 
18.42 (0.725) | 

13.97 (0.550) 15.11 (0.595) 
39.62 (1.560) 13.72 (0.540) | | ¢ 1461 (0.575) 


36.61 (1.520) : 3 
ae " | 2.54 (0.100) 


38.61 (1.520) 2.29 (0.090) 


Outline D-67 
Dimensions in millimeters and inches 
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180NQ... Series 
Voltage Ratings 


1eonaoss_| 180Nao40_| _180NGQo45 


Absolute Maximum Ratings | 


180NQ 
lav) Max. Average Forward Current A | 50% dutycycle @ T= 90°C, rectangular wave form 
*See Fig. 5 
| 


csy Max. Peak One Cycle Non-Repetitive 5us ane or 3ps Rect. pulse Be pale old oa 
10ms Sine or 6ms Rect. pulse | with rated V,_..,, applied 


Surge Current * See Fig. 7 | 2900 
| 243 | mJ | T,=25°C, |,,=36 Amps, L=0.37mH 























> 







E,, Non-Repetitive Avalanche Energy 
A | Current decaying linearly to zeroin 1 psec 


l4, Repetitive Avalanche Current | 
Frequency limited by T max. V, = 1.5xV,, typical 


Electrical Specifications 


180NG 
V.4 Max. Forward Voltage Drop (1) | 0.60 | v_ | @ 480A ee 
* See Fig. 1 @ 360A 


: 
R 


lam Max. Reverse Leakage Current (1) | 15 | mA | T,= 25°C cea y 

* See Fig. 2 |} 600 | mA | T,= 125°C i 
C, Max. Junction Capacitance 7700 Vz = 5V a.) (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance | 6.0 | nH | From the top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_) 


: ae : (1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


180NO 








Conditions 






















T, -$5t0 150) 
a -85to 150} 
Rijc Max. Thermal Resistance Junction iad °C/W | DCoperation *SeeFig.4 
to Case 











Rics Typical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


wt Approximate Weight 
T 





Mounting Torque 





Terminal Torque 


Instantaneous Forward Current - ,- (A) 





_ | NUT 


Reverse Current - Ip (mA) 
t 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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180NQ... Series 
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Reverse Voltage - VR (Vv) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Reverse Voltage - Vp (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 


1. Duty factor D= ty /to 


2. Peak T,= Fy 
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Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 
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180NQ... Series 


Allowable Case Temperature - (C) 





0 40 80 
Average Forward Current - le, AV) (A) 


Fig. 5- Maximum Allowable Case Temperature 
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Vs. Average Forward Current 
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Fig.6- Forward Power Loss Characteristics 


Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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Vd = 25 Volt 


PD-2.293 


International 
ir~R|Rectifier 181NQ... SERIES 


SCHOTTKY RECTIFIER 180 Amp 





Major Ratings and Characteristics Description/Features 


The 181NQ high current Schottky rectifier module series has 
Characteristics Units 


been optimized for very low forward voltage drop, with moder- 
le, AV) Rectangular 
















ate leakage. The proprietary barrier technology allows for 
waveform 


co 
= reliable operation up to 175° C junction temperature. Typical 
applications are in switching power supplies, converters, free- 
a call 
me Somtnme[ e | 
‘ 7 
J 


wheeling diodes, and reverse battery protection. 
¢ 175°C T , operation 
i A 


e Unique high power, Hatr-Pak™ module 
e Replaces three parallel DO-5's 
e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





CASE STYLE AND DIMENSIONS 30.40 (1.197) 


29.90 (1.177) 
1/4-20 UNC-2B 


[_ 19.69 (0.775) 
18.42 (0.725) 
4.11 (0.162) | BASE 
3.86 (0.152) CATHODE 


12.83 (0.505) 
12.57 (0.495) 4.11 (0.162) 
3.86 (0.152) 


mY 
Ww 
zu 
uw = 
a) 
a) 
xe 


13.97 (0.550) 
13.72 (0.540) 





19.18 (0.755) 
18.92 (0.745) 
19.69 (0.775) 


18.42 (0.725) {| re ares | 


13.97 (0.550) 15.11 (0.595) 

39.62 (1.560) 1372 (0.540) _! | { i467 (0.575) 
38.61 (1.520) : 

ls (1.560) | 2.54 (0.100) 

2.29 (0.090) 


38.61 (1.520) 


Outline D-67 


Dimensions in millimeters and inches 
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181NQ... Series 
Voltage Ratings 


181nq035 | 18iNao4o | 181NQ045 

Absolute Maximum Ratings 

Units 
50% duty cycle @ T, = 125°C, rectangular wave form 


I Max. Average Forward Current 
5us Si 3us Rect. pul Following any rated 
8 een a rate. 






















> 


F(AV) 
*See Fig. 5 
10ms Sine or 6ms Rect. pulse | with rated Varnm applied 


leggy Max. Peak One Cycle Non-Repetitive | 22,000 | 
Surge Current * See Fig. 7 | 2500 
E,, Non-Repetitive Avalanche Energy | 243 | md | T ,=25°C, |,,=36 Amps, L=0.38 mH 
A_ | Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, = 1.5xV,, typical 


l4qg Repetitive Avalanche Current 


Electrical Specifications 


181NQ|Units| Conditions 
Vv oF d Voltage D 1 180 
Max. Forward Voltage Drop (1) | 066 | V |@180A | > 54 
| 080 | v_| @ 360A 


FM _V 
* See Fig. 1 0.8 V 
| 0.69 | V | @360A 
lay Max. Reverse Leakage Current (1) | 15 | mA | T= 25°C. ee, 


C, Max. Junction Capacitance 7800 V,, = 5Vp) (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 6.0 | nH | From the top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 


: as ; (1) Pulse Width < 300ps, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


| Parameters | 181NQ|Units| Conditions 


T,__MaxJunctionTemperatureRange [8510175] | 
PRB oho loinc bho cl pea ar een 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
Rics Typical Thermal Resistance, Caseto dad °C/W | Mounting surface , smooth and greased 































17 (15) Non-lubricated threads 
Kg-cm 

23 (20) (Ibf-in) 
3 


Heatsink 


wt Approximate Weight 5.6 (0.9) | g (oz. 


T Mounting Torque 


nm 


~~ 
— 
















Terminal Torque 
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181NQ... Series 


| Instantaneous Forward Current - |-- (A) 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Junction Capacitance - Cr (pF) 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
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Fig. 4- Maximum Thermal Impedance Z, ,, Characteristics 
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181NQ... Series 


Allowable Case Temperature - (°C) 





150 
Rinyc (DC) = 0.30°C/W ~ 125 
2 
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= 100 
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oe 
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0 40 80 120 160 200 240 280 0 40 80 120 160 200 240 280 
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Fig. 5- Maximum Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
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HIGH-SPEED 
DUT IRFP460 SWITCH 
~—_ 
FREE-WHEEL 
Rg = 25 ohm DIODE Vd = 25 Volt 
f_\ 
ay, 
) 
CURRENT] 40HFL40S02 


MONITOR 





Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.278 


International 
it¢R|Rectifier 182NQ030 


SCHOTTKY RECTIFIER 180 Amp 





Major Ratings and Characteristics Description/Features 


The 182NQ030 high current Schottky rectifier module has 
Characteristics 182NQ030 Unite 


been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 
le, AV) Rectangular 
waveform 
Yew | 
M 


ia reliable operation up to 150° C junction temperature. Typical 
22 
csm @ tp=5yssine 30,000 
: 







¢ 150° CT, operation 

e Unique high power, Hatr-Pak™ module 

e Replaces three parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


applications are in switching power supplies, converters, free- 
I 
Vv 


wheeling diodes, and reverse battery protection. 
@ 180Apk,T -125°C | Oat 
I Ba 






CASE STYLE AND DIMENSIONS 30.28 (1.192) Lus 
30.02 (1.182) TERMINAL 
1/4:20 UNC-28 ANODE 


We es 19.69 (0.775) 


18.42 (0.725) 
4.06 (0.160) BASE 
3.96 (0.156) CATHODE 
12.83 (0.505) 
13.97 (0.550) 12.57 (0.495) 4.06 (0.160) 


13.72 (0.540) 3.86 (0.152) 


at WY 

Lu 
eee 
u 2 
jy & 
xr O 
xrce 





19.18 (0.755) 


19.69 (0.775) 18.92 (0.745) 
18.42 (0.725) | 
39.62 ieee 13.97 (0.550) 15.11 (0.595) 


| ¥ 1461 (0.575) 


| 
| | 
ae (1.530) | 2.54 (0.100) 


38.61 (1.520) 2.29 (0.090) 
Outline D-67 
Dimensions in millimeters and inches 


38.61 (1.520) 13.72 (0.540) 
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Voltage Ratings 


182NQ030 


Absolute Maximum Ratings 


| Parameters (| 182NQ 
bee AV) Max. Average Forward Current 
*SeeFig.5 
lg, Max. Peak One Cycle Non-Repetitive}_ 30,000 5us Sine or 3ys Rect. pulse ict pales Bilt bo 
Surge Current * See Fig. 7 | 3450. | 10ms Sine or 6ms Rect. pulse | with rated V__., applied 
E,, Non-Repetitive Avalanche Energy | 162 | md | 725°C, |,,=36 Amps, L=0.25mH 


l1n___ Repetitive Avalanche Current Current decaying linearly to zeroin 1 psec 


Frequency limited by T max. V, =1.5xV,, typical 


























Units Conditions 
50% duty cycle @ T.. = 107°C, rectangular wave form 


+ 


















Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop = (1) 
* See Fig. 1 


Conditions 


T.=125°C 
aes 
eee 


a 
° 


t 
| 


| Max. Reverse Leakage Current (1 T,= 25°C 
RM g ( ) Va = rated Va 
* See Fig. 2 A | T,= 125°C 


C, Max. Junction Capacitance 
L; Typical Series Inductance | 6.0 | 


dv/dt Max. Voltage Rate of Change 10,000 | V/ pus 
(Rated V,) | 


Thermal-Mechanical Specifications 


Parameters 


T, Max. Junction Temperature Range 
Te Max. Storage Temperature Range 


Va ™ 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
From top of terminal hole to mounting plane 





(1) Pulse Width < 300ps, Duty Cycle < 2% 


Conditions 


Rics lypical Thermal Resistance, Case to 
Heatsink 


wt Approximate Weight 25.6 (0.9) | g (0z.) 
r 


Mounting Torque in. 17 (15) Non-lubricated threads 


Terminal Torque Min. 23 (20) 


°C/W | Mounting surface , smooth and greased 


Ric Max. Thermal Resistance Junction eee °C/W | DCoperation *SeeFig.4 
to Case 
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International 
Rectifier 


PD-2.256 


183NQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


Characteristics | 189Na... 
le AV) Rectangular 
waveform 
@ 180Apk,T =125°C arti 








CASE STYLE AND DIMENSIONS 


13.97 (0.550) 
13.72 (0.540) 


19.69 (0.775) 
18.42 (0.725) 


39.62 (1.560) 
38.61 (1.520) 





180 Amp 


Description/Features 

The 183NQ high current Schottky rectifier module series has 
been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
tion up to 175° C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 
diodes, and reverse battery protection. 

e 175° CT, operation 

e Unique high power, Hatr-Pak™ module 

e Replaces three parallel DO-5's 

e Easier to mount and lower profile than DO-5's 

e High purity, high temperature epoxy encapsulation for 

enhanced mechanical strength and moisture resistance 

e Low forward voltage drop 

e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


30.28 (1.192) LUG 
30.02 (1.182) TERMINAL 
1/4-20 UNC-2B ANODE 


f 7 19.69 (0.775) 
18.42 (0.725) 
4.06 (0.160) } 


BASE 
3.96 (0.156) CATHODE 


12.83 (0.505) nage 
12.57 (0.495) 4.06 (0.160) 
3.86 (0.152) 


19.18 (0.755) 
18.92 (0.745) ~~ 


eee 


13.97 (0.550) 15.11 (0.595) 
13.72 (0.540) { 14.67 (0.575) 
38.86 (1.530) | 2.54 (0.100) 
38.61 (1.520) 2.29 (0.090) 


Outline D-67 
Dimensions in millimeters and inches 
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183NQ... Series 
Voltage Ratings 


tesnqoso | 183NQt00 


Absolute Maximum Ratings 


Parameters 


ley AV) Max. Average Forward Current 
*See Fig. 5 
legy Max. Peak One Cycle Non-Repetitive | 22,000 | 


























Conditions 


50% duty cycle @ T= 116°C, rectangular wave form 


5us Sineor3psRect.pulse {Following any rated 
load condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse |with rated V,..,, applied 


E,, Non-RepetitiveAvalancheEnergy | 15 | mJ |T,=25°C,1,,=1Amps,L=30mH 










lan Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, = 1.5xV,, typical 


Electrical Specifications 
Conditions _. 


Parameters 







Vv 


“ves | * 


cy Max. Forward Voltage Drop = (1) 


* See Fig. 1 Vv 
0.89 | 


| 0.95 
| 114 
| 0.89 
low Max. Reverse Leakage Current (1) | 4.5 | mA [T,= 25°C | V. =rated V 
* See Fig. 2 | 60 | " " 
a cle 
| 6.0 


| 
a 
° 











C. Max. Junction Capacitance | pF Va 5V pg (test signal range 100Khz to 1Mhz) 25 °C 


L, — Typical Series Inductance | nH From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_) 


‘ os : (1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


J . i 
6 : 
Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
Rics Typical Thermal Resistance, Case to ia C/W | Mounting surface , smooth and greased 


Heatsink 
vt Approximate Weigh 3) 
in. Non-lubricated threads 


T Mounting Torque 
















° 


ah 
~~ 


Kg-cm 
23 (20) | (Ibf-in) 


(40 


- 
ne? 








8 





Terminal Torque 


Case Style 
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183NQ... Series 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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183NQ... Series 


Allowable Case Temperature - (C) 
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Fig. 5- Maximum Allowable Case Temperature 
Vs. Average Forward Current 


Fig. 6- Forward Power Loss Characteristics 
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Fig. 7- Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.279 


185NQ015 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 


le, AV) Rectangular 
waveform 


Vow | 














@ 180 Apk, T =75°C 





CASE STYLE AND DIMENSIONS 


13.97 (0.550) 
13.72 (0.540) 


19.69 (0.775) 
18.42 (0.725) 


39.62 (1.560) 
38.61 (1.520) 


180 Amp 


Description/Features 

The 185NQ015 high current Schottky rectifier module has 
been optimized for ultra low forward voltage drop specifically 
for the OR-ing of parallel power supplies. The proprietary 
barrier technology allows for reliable operation up to 100 °C 
junction temperature. Typical applications are in parallel 
switching power supplies, converters, reverse battery protec- 
tion, and redundant power subsystems. 


© 100°C T y operation 

e Unique high power, Hatr-Pax™ module 

e Optimized for OR-ing applications 

e Ultra low forward voltage drop 

e High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


30.28 (1.192) LUG 
30.02 (1.182 TERMINAL 
1/4-20 UNC-2B ANODE 


| 19.69 (0.775) 
18.42 (0.725) 
4.06 (0.160) | 


BASE 
3.96 (0.156) CATHODE 
12.83 (0.505) ; 
12.57 (0.495) 4.06 (0.160) 
3.86 (0.152) ° 


19.18 (0.755) 


: T 18.92 (0.745) © 


13.97 (0.550) 15.11 (0.595) 
13.72 (0.540) | 1461 (0.575) 
a (1.530) 2.54 (0.100) 

2.29 (0.090) 


38.61 (1.520) 


Outline D-67 
Dimensions in millimeters and inches 
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185NQ015 


Voltage Ratings 










Part number 185NQ015 
Absolute Maximum Ratings 
Units 


ial canadien 
*See Fig. 5 
a 5us Sineor3pysRect.pulse _| Following any rated 


a Max. Peak One Cycle Non-Repetitive | 15,000 | load condition and 

















Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated V__,, applied 


RRM 
E,, Non-Repetitive Avalanche Energy 


T,=25°C, |,.=2Amps, L=4.5mH 
l4, Repetitive Avalanche Current 


A | Current decaying linearly to zeroin 1 psec 
Frequency limited byT ,max.V, =3xV,, typical 
Electrical Specifications 


185NQ Conditions 
Vey Max. Forward Voltage Drop = (1) | 040 | vi | @ 180A T,= 25°C 








* See Fig. 1 | 0.51 | V_ | @ 360A 
@ 360A 
lau Max. Reverse Leakage Current (1) | 60 | mA T,= 25°C y eesisa'y 
* . at ° R R 
See Fig. 2 | 3000 | mA | T,= 100°C 
2670 | mA |T,=100°C| V,=12V 
a2 [ ma [T= 00°C | “Vy BV 
C,. Max. Junction Capacitance | 12,300 | pF | Vp, = 5Vpg) (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 6.0 | nH From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V_) 


Thermal-Mechanical Specifications eae ie a a aca 


Parameters 


T, | Max. Junction Temperature Range 
Tg Max. Storage Temperature Range 


Ric Max. Thermal Resistance Junction °C/W | DCoperation *SeeFig.4 
to Case 
hal 





Units Conditions 


Typical Thermal Resistance, Case to °C/W | Mounting surface , smooth and greased 
Heatsink 


thCS 


; 


Mounting Torque in. 7 (15 Non-lubricated threads 
2 29 (25 
Terminal Torque in. 23 (20 


: 46 (40) 
Case Style Hatr-Pak 





D-394 


Instantaneous Forward Current - le (A) 







Reverse Current - Ip (mA) 


8 





« 
) SH ae 
TTI ARETE LETT 





UTINONATE 
FIT NSW 


ee 





= 
© 

| 

B 


— 






ae 


Forward Voltage Drop - Vem (V) 


Fig. 1 - Maximum Forward Voltage Drop Characteristics 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 


aunee 
eee 


1 10 


8 


ty , ane Pulse Duration (Seconds) 


Fig.4-Maximum Thermal Impedance Z,, ,. Characteristics 
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Vs. Average Forward Current 





100000 
< 
D 
w And With Rated Ver Applied} | |||] 
= Following Surge 
e 
= 
O 
i) 10000 ;#——} ped Ft 
ree oom al a - 
a See Coe BS og 
© Toes SH aa ae ATH 
4 Seinen Aut 
é a a 
TEC 
z 
1000 
10 1000 10000 


Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Maximum Non-Repetitive Surge Current 


HIGH-SPEED 
DUT IRFP460 SWITCH 
> a 
g™= onm DIODE Vd = 25 Volt 
cuRRENT| 40HFL40S02 


MONITOR 





Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.230A 


International 
[reR|Rectifier 240NQ... SERIES 


SCHOTTKY RECTIFIER 240 Amp 





_ Major Ratings and Characteristics Description/Features 


The 240NQ high current Schottky rectifier module series has 
Characteristics i been optimized for very low forward voltage drop, with mod- 
erate leakage. The proprietary barrier technology allows for 


| Rectangular reliable operation up to 150° C junction temperature. Typical 
applications are in switching power supplies, converters, 
free-wheeling diodes, and reverse battery protection. 


F(AV) 


waveform 


j e Unique high power, Hatr-Pax™ module 
Irsq @ tp=5Suyssine 26,000 e Replaces four parallel DO-5's 
‘ e Easier to mount and lower profile than DO-5's 
Ye. Sailer e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 
e Very low forward voltage drop 


e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


CASE STYLE AND DIMENSIONS 30.28 (1.192) 


LUG 
30.02 (1.162) TERMINAL 


19.69 (0.775) 


| nn 
18.42 (0.725) 
4.06 (0.160) } 


3.96 (0.156) 


12.83 (0.505) DIA 
12.57 (0.495) 4.06 (0.160) 


3.86 (0.152) ~~ 


S aee) 
ar Ww 
(own 
u = 
_y © 
ea) 
Le 


13.97 (0.550) 
13.72 (0.540) 





19.18 (0.755) 


SO. 
19.69 (0.775) | i 18.92 (0.745) 


18.42 (0.725) 


| pean: 


: 13.97 (0.550) 15.11 (0.595) 
foie 13.72 (0540) | t i461 (0.575) 


38.61 (1.520) : : 
ee is | 2.54 (0.100) 


38.61 (1.520) 2.29 (0.090) 





Outline D-67 
Dimensions in millimeters and inches 
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240NQ... Series 


Voltage Ratings 


24onao3s_| 240Na040_| 240NQ045 


Absolute Maximum Ratings 
Conditions 


| Parameters | 240NQ| 
FAV) Max. Average Forward Current Laie 50% duty cycle @ T= 96°C, rectangular wave form 
*See Fig. 5 


I 
l_sy Max. Peak One Cycle Non-Repetitive| 26,000 5us Sine or 3ps Rect. pulse Brorgullie) ay oir | 
Surge Current * See Fig. 7 | 3400 | 10ms Sine or 6ms Rect. pulse 


with rated V_..,, applied 
E,, Non-Repetitive Avalanche Energy | 324 | 


T= 25°C, |,,=48 Amps, L=0.28mH 
l4g Repetitive Avalanche Current 


A_ | Current decaying linearly to zeroin 1 psec 
Frequency limited byT ,max.V,=1.5xV,, typical 
Electrical Specifications 


: 1 @ 24 
V.,, Max. Forward Voltage Drop _— (1) T= 25°C 


FM 
* See Fig. 1 


| Max. Reverse Leakage Current (1) 
* See Fig. 2 


RM 
C, Max. Junction Capacitance 
L; Typical Series Inductance 


dv/dt Max. Voltage Rate of Change , V/ ps 
(Rated V,) 


Thermal-Mechanical Specifications 
Conditions 


| Parameters | 240NQ 
Max. Junction Temperature Range 5510150] °C 
Frecualen) eced 
Max. Thermal Resistance Junction — °C/W | DCoperation *SeeFig.4 





















> 
















A, 
(o) 2 oO 
oO a | 
oO o FS 
© 


T ; i 
J 
Tg Max. Storage Temperature Range 
Rec : 
to Case 


R,.. Typical Thermal Resistance, Case to 


Heatsink 


wt Approximate Weight 25.6 (0.9) 
T Mounting Torque in. 17 (15) Non-lubricated threads 
: 


thos °C/W | Mounting surface , smooth and greased 


Terminal Torque in. 23 (20) 





Case Style Hatr-Pak 
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240NQ... Series 
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Dae See 1000 
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Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 1 - Maximum Forward Voltage Drop Characteristics Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage 
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Fig. 4- Maximum Thermal Impedance Z, |. Characteristics 
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240NQ... Series 


Allowable Case Temperature - (°C) 


240 


160 


Average Power Loss - (Watts) 





0 
0 50 100 150 200 250 300 350 0 650 100 150 200 250 300 350 
Average Forward Current - le, AV) (A) Average Forward Current - lF( AV) (A) 


Fig. 5- Maximum Allowable Case Temperature Fig.6- Forward Power Loss Characteristics 
Vs. Average Forward Current 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8-Unclamped Inductive Test Circuit 
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PD-2.261 


International 
iteR|Rectifier 241NQ... SERIES 


SCHOTTKY RECTIFIER 240 Amp 





Major Ratings and Characteristics Description/Features 


The 241NQ high current Schottky rectifier module series has 
Characteristics | 261Na.. | Unite 


been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
le AV) Rectangular 
waveform : 
ee £....2 62 


tion up to 175° C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 
diodes, and reverse battery protection. 







¢ 175° C T , operation 

e Unique high power, HatF-Pak™ module 

e Replaces four parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 

¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 







CASE STYLE AND DIMENSIONS 30.28 (1.192) 


LUG 
30.02 (1.182 TERMINAL 
1/4-20 UNC-2B ANODE 


{ aan 19.69 (0.775) 
i 18.42 (0.725) 
adele CATHODE 


3.96 (0.156) 


12.83 (0.505) 
13.97 (0.550) 12.57 (0.495) 4.06 (0.160) 


13.72 (0.540) 


3.86 (0.152) i 


19.18 (0.755) 


19.69 (0.775) 7 18.92 (0.745) °2 
42075) Co 
| oe Ibs, 2 se eatoeh 
39.62 (1.560) 13.97 (0.550) ; 15.11 osm) 
38.61 (1.520) 13.72 (0.540) : : {14.61 (0.575) 
las sais | 2.54 (0.100) 
38.61 (1.520) 2.29 (0.090) 
Outline D-67 

Dimensions in millimeters and inches 





D-401 





x YN 
ante) 
fo Weed 
uw > 
7a 
a) 
re 





3 


241NQ... Series 
Voltage Ratings 


| Partnumber | 24S | 241NGO4O | 241NQO4S 
Absolute Maximum Ratings 
Conditions 


50% duty cycle @ T., = 130°C, rectangular wave form 
































le AV) Max. Average Forward Current 


*See Fig. 5 


lesy Max. Peak One Cycle Non-Repetitive } 25,000 | 5ys Sine or 3ps Rect. pulse ear ganle, any _— 
Surge Current * See Fig. 7 | 3450 10ms Sine or 6ms Rect. pulse | with rated Vanm 2PPlied 





E,,  Non-Repetitive Avalanche Energy T= 25°C, |,,"48Amps, L=0.28mH 
l4n Repetitive Avalanche Current Current decaying linearly to zero in 1 psec 
Frequency limited byT max. V, = 1.5xV,, typical 


Electrical Specifications 


241NQ | Units 
Max. Forward Voltage Drop _ (1) | 069 | v @ 240A T= 2° 


* See Fig. 1 | 0.82 | Vv | @ 480A 
| oso | v_ | @ 240A 
@ 480A 


lay Max. Reverse Leakage Current (1) 20 | ma | T,= 25°C 
* See Fig. 2 | 180 | mA | T, = 125 °C 
ee oe 

















FM 


T, = 125°C 


VA = rated Vp 


i 


J 
C Max. Junction Capacitance Va @ 5Voc: (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ pus 
(Rated V_) 


Thermal-Mechanical Specifications 








(1) Pulse Width < 300ps, Duty Cycle < 2% 


T Max. Junction Temperature Range |-55to175 
T Max. Storage TemperatureRange {|-55to175 


J 
i : 
Ric Max. Thermal Resistance Junction DCoperation *SeeFig.4 
to Case 


Rics Typical Thermal Resistance, Case to Mounting surface , smooth and greased 


Heatsink 


Non-lubricated threads 





D-402 


241NQ... Series 








ae 





TN 
CMAN AMID 
AAT ST 


TE At 
AN 

aie 
NONE: 
NINA 






Reverse ee - : i 


10000 
1000 
oe 












1000 


Typical Values of Reverse Current 


Fig. 2 


Vs. Reverse Voltage 


SEE T 
eS Ri 





cco eee ee 
2 ey Se ae | 
iS ag) aS 
REI don 
Pe ke 
Pe Ans 
va 











10000 
1000 


(4d) 1, - souRwweRdeyd uonounr 


aE | | .-. 


WET Tt | | Pe, 
MT Te, 
MOTT | TET | 





(v) 4] - ueuing preMioy snoeuRue}suy 


Reverse Voltage - Vp 7 


Forward Voltage ne - _ (V) 


Typical Junction Capacitance 
Vs. Reverse Voltage 


Fig. 3- 


Fig. 1 


Maximum Forward Voltage Drop Characteristics 


SJTACOW 


AVd 41VH 





Ae eh i ee a Sore ae | 
2G mw ae ee eee 





C8 Sf om ae oe eee ees 8 \ | 2 ee ee es ee ee 2 Os fe Se ee 
6208 Us On ee es \ 20 OS Ge ee Ge GE 0 0 0) Oe Ge Ge Se ee 


Stee a te ee ae a —E—————E ee 
O22 S @ Oe cae es SEE SE BS 18 1 SE We ee es 2 ee ee ee ee 
O80 BO am ee Os ees Be 618 Se jy —+ 


HT TT TT 


WEE | VINNIE 


0 a me Oe ee ee) ee ee 
SO @ OS Be Oe Es ES 16 81 Se ee 0 Ee WS Eee 
00 0 @ We Ge Oe es ee 1 2 ee ee 2 eee, LOC ee 
2008 8 Oe Oe ee ee 2) 2 2 es eee tt 
20 0 ee 2 ee ee 
9008 Oe Oe ee es 10 0 ee) ee 


A a 2 
HTT tT tT EN 


A AN 


2 @ Op OD tee OE ee ee COS O86 SE) ee EEE Ce Eee We eee eee 
26 CS Sl We OE EE OS OS Gs Oe ee Ee ee See 


ib ER free 
oo te te HH Nt 
SEES 

WEL IN 


(WO,) 2°47 - eourpeduyy peueuL 


nu Pulse 
(Thermal eal 


001 








ty, Rectangular Pulse Duration (Seconds) 


Characteristics 


Maximum Thermal Impedance Z,, |. 


Fig.4 


D-403 


241NQ... Series 


Allowable Case Temperature - (°C) 
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PD-2.281 


International 
Rectifier 242NQ030 


SCHOTTKY RECTIFIER 240 Amp 





Major Ratings and Characteristics Description/Features 


The 242NQ030 high current Schottky rectifier module has 
Characteristics 242NQ030 oe been optimized for very low forward voltage drop, with mod- 
(AV) Rectangular 
‘a 


erate leakage. The proprietary barrier technology allows for 
reliable operation up to 150° C junction temperature. Typical 

@ Fo onsen Ussine 27,000 
@ 240Apk, T = 125°C 





applications are in switching power supplies, converters, free- 
wheeling diodes, and reverse battery protection. 

e 150°C T , operation 

e Unique high power, Hatr-Pak™ module 

e Replaces four parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 






CASE STYLE AND DIMENSIONS 5B a0 TT Fe 


1/4-20 UNC-2B ANODE 


19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) } Farin 


3.86 (0.152) 
12.83 (0.505) 

12.57 (0.495) 4.11 (0.162) 

3.86 (0.152) 





~ nee) 
ax uJ 
a — 
= 
wey 
a) 
ar OQ 
re 


13.97 (0.550) 
13.72 (0.540) 





19.18 (0.755) 


19.69 (0.775) 


18.92 (0.745) 
18.42 (0.725) ; aera a 


13.97 (0.550) 15.11 (0.595) 

ee 13.72 (0.540) | { i461 (0.575) 
38.61 (1.520) 

39.62 (1.560) | 2.54 (0.100) 

38.61 (1.520) 2.29 (0.090) 


Outline D-67 
Dimensions in millimeters and inches 
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242NQ030 


Voltage Ratings 


242NQ030 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


Parameters | 










Units Conditions 


levavy — ne Forward Current iat Gal 50% duty cycle @ T= 111°C, rectangular wave form 
ee Fig. | 


leg, Max. Peak One Cycle Non-Repetitive af us Sine or 3ps Rect. pulse eb gala. any rated 


A oad condition and 
Surge Current * See Fig. 7 Oms Sine or 6ms Rect. pulse | with rated V,...,, applied 


E,, Non-RepetitiveAvalancheEnergy | 216 | mJ | T,=25°C,1,.=48Amps,L=0.19mH 
l4q Repetitive Avalanche Current A urrent decaying linearly to zero in 1 psec 
requency limited by T max. V, = 1.5xV,, typical 


Electrical Specifications 


Units Conditions 


Max. F Voltage D 1 @ 240 
V ax. Forward Voltage Drop _—_ (1) A T,= 25°C 
V 


[242NQ 
| 051 
* See Fig. 1 | 0.62 | Vv | @ 480A 
| 042 | Vv 
| 0.54 | 
| 20 





FM 


Le @ 240A T,= 125°C 
Tv_[@ 480 
lay Max. Reverse Leakage Current (1) T,= 25°C : 
V, rated V,, 
* See Fig. 2 | 1120 | mA | T, = 125°C . 
C, Max. Junction Capacitance 14,800 Va = 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
L, Typical Series Inductance | 8.0 | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 





(1) Pulse Width < 300ps, Duty Cycle < 2% 


Conditions 
ty Max. Storage Temperature Range 


Ric Max. Thermal Resistance Junction all °C/W | DCoperation *SeeFig.4 


Thermal-Mechanical Specifications 


Parameters 


T, Max. Junction Temperature Range 


to Case 
Typical Thermal Resistance, Case to 
Heatsink 


Recs °C/W | Mounting surface , smooth and greased 


wt Approximate Weight 25.6 (0.9) | g (oz. 
T Mounting Torque in. Non-lubricated threads 


Kg-cm 


Terminal Torque in. 23 (20) | (Ibf-in) 


(40 





Case Style 
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Reverse Voltage - Vp (V) 


Fig. 2- Typical Values of Reverse Current 
Vs. Reverse Voltage 
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Fig. 4- Maximum Thermal Impedance Z, |, Characteristics 


D-407 


242NQ030 
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Allowable Case Temperature - (°C) 
@ 
re) 
Average Power Loss - (Watts) 
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Fig. 5- Maximum Allowable Case Temperature - Fig.6- Forward Power Loss Characteristics 
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Fig. 8 - Unclamped Inductive Test Circuit 
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PD-2.262 


International 
[toR|Rectifier 243NQ... SERIES 


SCHOTTKY RECTIFIER 240 Amp 





Major Ratings and Characteristics Description/Features 


The 243NQ high current Schottky rectifier module series has 
Characteristics /249N... | Units 


been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
ley AV) Rectangular 
waveform 


tion up to 175° C junction temperature. Typical applications 
are in switching power supplies, converters, free-wheeling 


diodes, and reverse battery protection. 






° 175°C T , operation 

e Unique high power, Hatr-Pak™ module 

e Replaces four parallel DO-5's 

e Easier to mount and lower profile than DO-5's 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 






CASE STYLE AND DIMENSIONS ST TERNAL 


1/4-20 UNC-2B 


19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) } BASE 


3.86 (0.152) CATHODE 


12.83 (0.505) 
12,57 (0.495) * 4.11 (0.162) 


13.97 (0.550) 3.86 (0.152) 


13.72 (0.540) 


> 19.18 (0.755) 50 
19.69 (0.775) | | 18.92 (0.745) 9 


18.42 (0.725) { 


39.62 (1.560) 13.97 (0.550) 15,11 (0.595) 
38.61 (1.520) 13.72 (0.540) | {14.61 (0.575) 


1 
39.62 (1.560) 2.54 (0.100) 
38.61 (1.520) 2.29 (0.090) 


HALF-PAK 
Dimensions in millimeters and inches 
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HALF PAK 
MODULES 





243NQ... Series 


Voltage Ratings 


Part number 243NQ080 243NQ100 





Vv 
R 
View Max Working Peak Reverse Yottage (V) ef om 


Absolute Maximum Ratings 






















50% duty cycle @ T= 120°C, rectangular wave form 


5us Sineor3ysRect.pulse —_|Following any rated 
load condition and 
10ms Sine or 6ms Rect. pulse |with rated V___.,, applied 


| T,= 25°C, |,,=1 Amps, L=30mH 


Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, =1.5xV,, typical 


Parameters 


y) Max. Average Forward Current 
*See Fig.5 


Max. Peak One Cycle Non-Repetitive }| 25,500 | 
ee 
bed 





Surge Current * See Fig. 7 


E,, Non-Repetitive Avalanche Energy 


l4n Repetitive Avalanche Current 


Electrical Specifications 


| Parameters | 243NQ|units| Conditions 


V., Max. Forward Voltage Drop (1) 086 | Vv |@240a_ | T-2 | 
| Vv | @ 480A 


: 5 °C : 
* See Fig. 1 me Vv 
: @ 240A T, = 125 °C 
@ 


| 0.86 | Vv 
Max. Reverse Leakage Current (1) —“ar's 
* See Fig. 2 | 80 | mA | 7 = 125°C 
Le 
Lees 








FM 





3 
i 






Max. Junction Capacitance a 7 5Vog (test signal range 100Khz to 1Mhz) 25 °C 
co Typical Series Inductance act Son top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


Thermal-Mechanical Specifications 


Ratt cane NG | Uae __Gondee 


T 2 Max. Junction Temperature Range |-55to175 
Max. Storage TemperatureRange |-55to175 


¢ Max. Thermal Resistance Junction °C/W | DCoperation *See eek anal worsens 4 
 t0 Case 


(1) Pulse Width < 300s, Duty Cycle < 2% 






tncs | YPical Thermal Resistance, Case to °C/W noes surface , smooth and greased 
Heatsink 


1 
Mounting Torque in. 
Kg-cm 
(Ibf-in) 

2 


— 


Non-lubricated threads 





Terminal Torque 
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Fig. 2- Typical Values of Reverse Current 
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Allowable Case Temperature - ((C) 


243NQ... Series 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.295 


International 
Rectifier 


SCHOTTKY RECTIFIER 





244NQ... SERIES 


240 Amp 





Major Ratings and Characteristics 


Characteristics 


levav) Rectangular 
waveform 


Description/Features 

The 244NQ high current Schottky rectifier modules have 

been optimized for extremely low forward voltage drop, with 

higher leakage. The proprietary barrier technology allows for 

reliable operation up to 125° C junction temperature. Typical 

applications are in switching power supplies, converters, free- 

, wheeling diodes, welding and reverse battery protection. 

VARM ¢ 125° C T, operation 

e Unique high power, Hatr-Pak™ module 

¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 

¢ Extremely low forward voltage drop 

¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


lesy @ tp=Spssine 


[Ve @240Apk,T =100°C 


CASE STYLE AND DIMENSIONS ae TERA 


29.90 (1.177) 
1/4-20 UNC-2B 


19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) } SE 


BA 
3.86 (0.152) CATHODE 


12.83 (0.505) DIA 


12.57 (0.495) 4.11 (0.162) DIA 
13.97 (0.550) 3,86 (0.152) 


13.72 (0.540) 


HALF PAK 
MODULES 


19.18 (0.755) 


18.92 (0.745) ~~ 
19.69 (0.775) 
18.42 (0.725) i { 


39.62 (1.560) 
38.61 (1.520) 





13.97 (0.550) 
13.72 (0.540) | 
ie (1.560) 


38.61 (1.520) 


15.11 (0.595) 


| {1461 (0.575) 


| 2.54 (0.100) 


2.29 (0.090) 


HaLF-Pak 
Dimensions in millimeters and inches 
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244NQ... Series 
Voltage Ratings 


2a4nao3s | 24anao4o | 244nao4s 


Absolute Maximum Ratings 


Parameters 


Fr AV) Max. Average Forward Current 50% duty cycle @ T., = 75°C, rectangular waveform 
*See Fig. 5 ; 
lesy Max. Peak One Cycle Non-Repetitive | A 


5ys Sine or ps Rect. pulse Following any rated 
® : : load condition and 
Surge Current * See Fig. 7 10ms Sine or 6ms Rect. pulse | with rated V,...,, applied 
E,, Non-Repetitive Avalanche Energy 270 T= 25°C, |,,=40 Amps, L=0.34mH 


lan. - Repetitive Avalanche Current A_ | Current decaying linearly to zero in 1 usec 
Frequency limited by T,max.V,=1.5xV,, typical 


Electrical Specifications 


| Parameters | 244NQ| Units Conditions 


V,, Max. Forward Voltage Drop (1) @ 240A ee 
* See Fig. 1 0.73 @ 480A 

Vv 

V 





















Conditions 





| 072 | V_| @ 480A 
lay Max. Reverse Leakage Current (1) | 20. | mA | T,= 26°C ee eutsd'y 
* See Fig. 2 | 2400 | mA | T,= 125°C i ‘i 
C, Max. Junction Capacitance | 10,300 | pF | V,, = 5Vp¢: (test signal range 100Khz to 1Mhz) 25 °C 
L; Typical Series Inductance | 5.0 | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V,) 





: ek ae (1) Pulse Width < 300ys, Duty Cycle < 2% 
Thermal-Mechanical Specifications 


Parameters | 244NQ | Units Conditions 


) Max. Junction Temperature Range 
Max. Storage Temperature Range 


-55t0125 

Rinic Max. Thermal Resistance Junction hal CW | DCoperation *SeeFig.4 
to Case 

Typical Thermal Resistance, Case to 

Heatsink eal 


R C/W | Mounting surface , smooth and greased 


thCS 


wt Approximate Weight 25.6 (0.9) | g (0z.) 
T Mounting Torque in. 17 (15) Non-lubricated threads 


29 (25) | Kg-cm 
Terminal Torque in. 23 (20) | (Ibf-in) 


46 (40) 
Case Style Hatr-Pak 
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244NQ... Series 
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244NQ... Series 
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Fig. 7 - Maximum Non-Repetitive Surge Current 
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Fig. 8- Unclamped Inductive Test Circuit 
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PD-2.296 


International 
teRr|Rectifier 245NQ015 


SCHOTTKY RECTIFIER 240 Amp 





Major Ratings and Characteristics Description/Features 
The 245NQ015 high current Schottky rectifier module has 
been optimized for ultra low forward voltage drop specifically 
for the OR-ing of parallel power supplies. The proprietary 


waveform 


switching power supplies, converters, reverse battery protec- 
tion, and redundant power subsystems. 


¢ 100 °C T,, operation 


i 
lesy @ tp=5pssine 20,000 e Unique high power, Hatr-Pak™ module 
e Optimized for OR-ing applications 
Ve @240Apk,T = 75°C V e Ultra low forward voltage drop 


¢ High frequency operation 

e Guard ring for enhanced ruggedness and long term 
reliability 

e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


Rectanqular A barrier technology allows for reliable operation up to 100 °C 
Ia) g junction temperature. Typical applications are in parallel 





CASE STYLE AND DIMENSIONS Be taTH rea 


1/4-20 UNC-2B 


| ree 19.69 (0.775) 


18.42 (0.725) 
4.11 (0.162) BASE 
3.86 (0.152) CATHODE 


12.83 (0.505) 
13.97 (0.550) 12,57 (0.495) * 4.11 (0.162) 
13.72 (0.540) 3.86 (0.152) 


HALF PAK 
MODULES 


19.18 (0.755) 
18.92 (0.745) 


ei ne 13,97 (0.550) 15.11 (0.595) 
sa 13.72 (0.540) _! {i461 (0.575) 
| 2.54 (0.100) 


39.62 (1.560) 


19.69 (0.775) 
18.42 (0.725) 


38.61 (1.520) 2.29 (0.090) 
HaALF-Pak 
Dimensions in millimeters and inches 
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245NQ015 


Voltage Ratings 


V, Max. DC Reverse Voltage (V) _ 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


| Parameters | 245NQ [Units Conditions 
lay) Max. Average Forward Current at Gl 50% duty cycle @ T= 70°C, rectangular wave form 
_*See Fig.5 


legy Max. Peak One Cycle Non-Repetitive] 20,000 5us Sineor3psRect.pulse _| Following any rated - 
: load condition and 

Surge Current * See Fig. 7 | 3000 — 10ms Sine or 6ms Rect. pulse | with rated Varo @PPlied 
E,, Non-Repetitive Avalanche Energy | 9 | ms T= 25°C, |,,=2Amps, L=4.5mH 


| Repetitive Avalanche Current A | Currentdecaying linearly to zeroin 1 psec 
Frequency limited by T max. V, =3xV,, typical 





AR 





Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop (1) 
* See Fig. 1 


| Max. Reverse Leakage Current (1) 


* See Fig. 2 4000 T, = 100 °C 


3560 T, = 100°C 
2160 T, = 100 °C 
V, = 5V,,, (test signal range 100Khz to 1Mhz) 25 °C 


dv/dt Max. Voltage Rate of Change 
(Rated V_) 


Parameters 


T Max. Junction Temperature Range 
T Max. Storage Temperature Range 


; : 
stg 
Rac Max. Thermal Resistance Junction 
to Case 


Rivas Typical Thermal Resistance, Case to 


Heatsink 


wt Approximate Weight 


RM 
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International 
[teR|Rectifier 200CNQ... SERIES 


SCHOTTKY RECTIFIER 200 Amp 





Major Ratings and Characteristics Description/Features 
The 200CNQ center tap, high current, Schottky rectifier 
Characteristics module series has been optimized for very low forward 
voltage drop, with moderate leakage. The proprietary barrier 
Rectangular technology allows for reliable operation up to 150 °C junction 


le(av) 


temperature. Typical applications are in switching power 
supplies, converters, free-wheeling diodes, and reverse bat- 
tery protection. 


e 150 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
@ 100Apk, T, =125°C enhanced mechanical strength and moisture resistance 


(per leg) e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


waveform 


@ tp=5yssine 
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200CNQ... Series 
Voltage Ratings 


200cnaoss | 200cNa@040 | 200CNQ045 


Absolute Maximum Ratings 


200cNQ 
leg AV) Max. Average Forward Current | A |50% dutycycle @ T= 108°C, rectangular waveform 
*See Fig. 5 


legy Max. PeakOne Cycle Non-Repetitive | 26,000 5us Sine or 3s Rect. pulse Fprpadel | any ee tin 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse jrated V _...,, applied 


E,, _Non-Repetitive Avalanche Energy Sad al T, = 25°C, I,.= 20 Amps, L=0.67mH 


(Per Leg) 


l4g Repetitive Avalanche Current A |Currentdecaying linearly to zero in 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5x’V,, typical 


Electrical Specifications 


Parameters 


Vey Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 















> 


















lay. Max. Reverse Leakage Current T,= 25 °C V_ = rated V 
(Per Leg) *SeeFig.2 (1) | 400 | mA | T,=125°C|} * 8 
C, Max. Junction Capacitance (Per Leg) | 5200 | pF Va = 5V,¢: (test signal range 100Khz to 1Mhz) 25° 
L, Typical Series Inductance (Per Leg) | 7.0 | nH From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 
200CNQ| Units 
Sa 
DC operation * See Fig. 4 


© 
















Conditions 


8510150. 

Tug _Max-StorageTemperatureRiange [5510760 | 

Rij¢ Max. Thermal Resistance Junction bak °C/W 
to Case (Per Leg) 

Pee Geamgerratag | | 
to Case (Per Package) 

eae | oe | 


to Heatsink 
wt Approximate Weight 79 (2.80) | g(oz.) 


T Min. 





Mounting Torque Base 





Mounting Torque Center Hole Typ. 
Terminal Torque 
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MODULES 





1. Duty factor D = ty [ty 


ae ing : _ = at 2 PeakT.«P...xZ 
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Fig.4-Max. Thermal Impedance Z, |. Characteristics (Per Leg) 
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200CNQ... Series 


Allowable Case Temperature - (°C) 
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International 
[teR|Rectifier 201CNQ... SERIES 


SCHOTTKY RECTIFIER 200 Amp 





Major Ratings and Characteristics Description/Features 


The 201CNQ center tap Schottky rectifier module series has 
Characteristics units 
i 


been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
F(AV) Rectangular A 
waveform 
ee 
leon @ tp=5yssine 16,000 
Vv 








< 


e 175° CT, operation 
e Center tap module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
¢ High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


tion up to 175° C junction temperature. Typical applications 


are in high current switching power supplies, converters, free- 
¢ @100Apk,T =125°C V 
(per leg) 


wheeling diodes, welding, and reverse battery protection. 


CASE STYLE AND DIMENSIONS 


80.01 (3.150) 10.41 (0.410) 54 
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17.78 (0.700) TERMINAL TERMINAL 
thie pee ANODE 1 ANODE 2 


20.32 (0.800) 
17.78 (0.700) 
Sooo) 4.95 (19 
(2 PLCS.) aia ed oe DA 
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201CNQ... Series IR 


Voltage Ratings 


201cnao35_| 201cna040 | 201CNQ045 


Absolute Maximum Ratings | 


Parameters 


Conditions 
leg AV) Max. Average Forward Current 


50% duty cycle @ T= 138°C, rectangular wave form 
*See Fig. 5 ; 


| Max. Peak One Cycle Non-Repetitive | 16,000 5us Sine or 3ys Rect. pulse |Following any rated _ 
FOM load condition and with 
Surge Current (Per Leg) * See Fig. 7 10ms Sine or 6ms Rect. pulse jrated V__..,, applied 












201CNQ 










E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,= 20Amps, L=0.67 mH 
(Per Leg) 


l4n Repetitive Avalanche Current 
(Per Leg) 





A |Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V,=1.5xV,, typical 





Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


Units Conditions 


T,= 25°C 


T, = 125°C 


FM 


lay Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


C Max. Junction Capacitance (Per Leg) pF /|V, =5V_., (test signal range 100Khz to 1Mhz) 25° 
T R DC 
L; Typical Series Inductance (Per Leg) : From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change s 
(Rated V_) 


H 0, 
Thermal-Mechanical Specifications aaa ca a a a al 


201CNQ|Units| Conditions 


T Max. Junction Temperature Range -65to 17 °C ra 


J 
stg 
a 
to Case (Per Leg) 
“ 
to Case (Per Package) 
Rics Typical Thermal Resistance, Case °C/W 


to Heatsink 
g (02.) 


wt__ Approximate Weight ir eee 
40 (35) 
Kg-cm 
1715) | bein) 
86 (75) 


T Mounting Torque Base Min. 
TO-244AB Modified JEDEC 
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Mounting Torque Center Hole 
Terminal Torque 


Case Style 





Typ. 
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Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Reverse Voltage - V,, (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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1. Duty factor D = ty /to 


2. Peak qT; = Fou* ZhJCt To 


1 1 10 100 


ty , Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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201CNQ... Series 


Allowable Case Temperature - (C) 


180 









201CNQ 
Rihuc (OC) = 0.40°C/w 
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Average Forward Current - | F(AV) (A) 


Fig. 5- Max. Allowable Case Temperature 
Vs. Average Forward Current (Per Leg) 
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Fig. 6 - Forward Power Loss Characteristics 
(Per Leg) 
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Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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iteR|Rectifier 203CNQ... SERIES 


SCHOTTKY RECTIFIER 200 Amp 





Major Ratings and Characteristics Description/Features 


The 203CNQ center tap Schottky rectifier module series has 
Pharacteritos | 209cNO.. 


Units been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
os Rectangular tion up to 175 °C junction temperature. Typical applications 

waveform 

legy @ tp=Sypssine 16,000 
V 


are in high current switching power supplies, plating power 
- @ 100Apk, T ym) 25°C 0.70 V 
(per leg) 


supplies, UPS systems, converters, free-wheeling diodes, 






welding, and reverse battery protection. 
e 175 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 






CASE STYLE AND DIMENSIONS 
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203CNQ... Series 


Voltage Ratings 


203CNQ080 203CNQ100 


Absolute Maximum Ratings 


203CNQ 


le AV) Max. Average Forward Current 
* See Fig. 5 | 


legy Max. Peak One Cycle Non-Repetitive ef she Sine or 3ps Rect. pulse cure any nay a 


Surge Current (Per Leg) * See Fig. 7 | 2100 | Oms Sine or 6ms Rect. pulse |rated V_,..,, applied 
E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, 1,,= 1 Amps, L=30mH 

(Per Leg) 
I, Repetitive Avalanche Current PL 














50% duty cycle @ T= 130°C, rectangular waveform 






o 
Q. 













Current decaying linearly to zero in 1 usec 
(Per Leg) Frequency limited by T max. V,=1.5xV,, typical 









Electrical Specifications 

















Vey Max. Forward Voltage Drop 
(Per Leg)*SeeFig.1 (1) | 103° | V_ [@200a | * 
0.84 @ 200A nie 
lay Max. Reverse raeraue Current V a aay 
(PerLeg) *SeeFig.2 (1) | mA | T,=125°C| ‘ 


O 


C, Max. Junction Capacitance (Per Leg) Va = 5Vpo: (test signal range 100Khz to 1Mhz) 25° 
L; Typical Series Inductance (Per Leg) 7.0 | nH | From top of terminal hole to mounting plane 


(Rated V,) 
(1) Pulse Width < 300ys, Duty Cycle <2% 


Units|_ Conditions 
[2 en 
i, 2) aeRO, 


°C/W | DC operation *See Fig. 4 
i 

















Thermal-Mechanical Specifications 


203CN 


T Max. Junction Temperature Range -55to 17 
T Max. Storage Temperature Range -55to17 


J 
stg 
nC Max. Thermal Resistance Junction 
to Case (Per Leg) 
thUC i 


R 
R Max. Thermal Resistance Junction 
R 


a1 






on 















to Case (Per Package) 
cs Typical Thermal Resistance, Case °C/W 
to Heatsink 
79(2.80) |g(oz)| 
T Mounting Torque Base Min. 
3 pe 
(bf-in 
Terminal Torque 
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Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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2. Peak T, = Fom* Zh Je* To 
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ty. Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z, |. 
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Characteristics (Per Leg) 





203CNQ... Series 


Allowable Case Temperature - (C) 
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International 
[t¢R|Rectifier 220CNQ030 


SCHOTTKY RECTIFIER 220 Amp 












Major Ratings and Characteristics Description/Features 
The 220CNQ030 center tap, high current, Schottky rectifier 
220CNQ030 — module has been optimized for very low forward voltage drop, 
with moderate leakage. The proprietary barrier technology 
Rectangular allows for reliable operation up to 150 °C junction tempera- 
lav) ture. Typical applications are in switching power supplies, 


waveform converters, free-wheeling diodes, welding and reverse bat- 


tery protection. 
e 150 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


@ tp=5 ys sine 





@ 110Apk, T =125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 
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220CNQ030 
Voltage Ratings 


220CNQ030 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


| Parameters | 220NQ|Units| Conditions 


l Max. Average Forward Current 50% duty cycle @ T= 114°C, rectangular wave form 


F(AV) 
*See Fig. 5 
5us Si 3us Rect. pul Following any rated 
| Following any rated | 


l-sy Max. Peak One Cycle Non-Repetitive | 22,500 | 
Surge Current (Per Leg) * See Fig. 7 | 2400 | 10ms Sine or 6ms Rect. pulse |rated V_...,, applied 
E,, Non-Repetitive Avalanche Energy mJ {[T,= 25°C, |,,= 22Amps, L=0.41 mH 
(Per Leg) 
lan ‘Repetitive Avalanche Current A |Current decaying linearly to zeroin 1 psec 
(Per Leg) Frequency limited by T max. V, = 1.5xV,, typical 
Electrical Specifications 
2206NQ| Units 
Vey Max. Forward Voltage Drop @ 110A | T,= 25°C 
(Per Leg)*SeeFig.1 (1) @ 220A 
[040 | Vv feta fo 
[ose | v lezoa | *: 
lay Max. Reverse PepKage Current | 100 | mA T,= 25°C Vz = rated V. 
(PerLeg) *SeeFig.2 (1) | 560 | mA | T, = 125 °C : 


J 
C, Max. Junction Capacitance (Per Leg) | 7400 Va @ 5V oo (test signal range 100Khz to 1Mhz) 25°C 


L; Typical Series Inductance (Per Leg) From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/s 
(Rated V_) 


Thermal-Mechanical Specifications (1) Pulse Width < 300ps, Duty Cycle <2% 


2200NQ 


R ; 


‘ 
stg 
f° eae ela | | 
to Case (Per Leg) 
to Case (Per Package) | 
R Typical Thermal Resistance, Case ce C/wW 
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Instantaneous Forward Current - le (A) 
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Reverse Current - | R (mA) 
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Reverse Voltage - VR (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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PD-2.260 


International 
z¢r|Rectifier 224CNQ... SERIES 


SCHOTTKY RECTIFIER 220 Amp 





Major Ratings and Characteristics Description/Features 


The 224CNQ high current, center tap Schottky rectifier mod- 
Characteristics ule series has been optimized for extremely low forward 
voltage drop, with higher leakage. The proprietary barrier 
Rectangular technology allows for reliable operation up to 125° C junction 
F(AV) temperature. Typical applications are in switching power 
waveform supplies, converters, free-wheeling diodes, welding, and 

reverse battery protection. 

¢ 125°C T,, operation 
ESM ¢ Center tap module 

F 


e High purity, high temperature epoxy encapsulation for 
@110Apk, T = 100°C enhanced mechanical strength and moisture resistance 


(per leg) e Extremely low forward voltage drop 


e High frequency operation 
! ¢ Guard ring for enhanced ruggedness and long term 


reliability 


@ tp=5us sine 


i 
V 





CASE STYLE AND DIMENSIONS 
80.01 (3.150) 10.41 (0.410) 


20.32 (0.800) oe ae 9.65 (0.380) 
17.78 (0.700) ChaeaON i TERMINAL TERMINAL 


CATHODE ANODE 1 ANODE 2 


20.32 (0.800) 
17.78 (0.700) 
7.49 (0.295) DIA | 
6.99 (0,275 ; 
(2 ARS sates (109) poll DIA 


4.70 (0.185) ~ * 


23.55 (0.927) UU COMMON CATHODE 


20.42 (0.804) Za, oe = 1/4-20 SLOTTED HEX 


TO-244 


23,55 (0.927) 
cl Ld) 15.75 (0,620) 
20.42 (0.604) | | a 
59 (0.590, 
‘i : __4 14396590) 


A 

= 

‘ [amn) 
= 

92.71 (3.650) = 


fie alti! 4 ] a) 
90.17 (3.550) | 92.71 (3.650) | 3,35 (0.132) 
3017 GE 3.02 (0.119) 


90.17 (3.550) 





Modified JEDEC Outline TO - 244AB 
Dimensions in millimeters and inches 
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224CNQ... Series 
Voltage Ratings 


224cnaoss | 224cNao40 | 224CNQ045 


Absolute Maximum Ratings | | 


I Max. Average Forward Current A |50% dutycycle @ T.,=81 °C, rectangularwaveform 












F(AV) 
*See Fig. 5 


logy Max. PeakOneCycleNon-Repetitive | 27,000 A 5us Sine or Sys Rect. pulse ouowng any one a 
| 2400 10ms Sine or 6ms Rect. pulse|rated V_...,, applied 
E,, Non-Repetitive Avalanche Energy mJ 
(Per Leg) 








T= 25°C, |,,= 20Amps, L=0.67 mH 


Repetitive Avalanche Current 
(Per Leg) 





A |Currentdecayinglinearlytozeroin 1 psec 
Frequency limited by T max. V, =1.5xV,, typical 





lan 








V Max. Forward Voltage Drop 


(Per Leg) * See Fig. 1 (1) 


FM 


lam Max. Reverse Leakage Current 


(Per Leg) *SeeFig.2 (1) 


C, Max. Junction Capacitance (Per Leg) 
L, Typical Series Inductance (Per Leg) From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


(1) Pulse Width < 300ys, Duty Cycle <2% 


224CNQ 


; . [-85t0 125 | 
ies Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
el al 
















R 
R Max. Thermal Resistance Junction °C/W | DC operation | 
to Case (Per Package) | 
R Typical Thermal Resistance, Case °C/W | Mounting surface , smooth and greased 
to Heatsink 


wt Approximate Weight 79 (2.80 


80) Dee ae eee eee 
T Mounting Torque Base Min. 
a 
Aah 
; 


Case Style TO - 244AB Modified JEDEC 


sp PL OPE RR ER A a Pt SRS PA SAA SS SE SS SERS S/S PES SSP A RSS A OPS Ss AS TE SATA RESTA 


thCS 







Mounting TorqueCenterHole Typ. 
Terminal Torque 
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224CNQ... Series 
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Fig. 1- Max. Forward Voltage Drop Characteristics 
(Per Leg) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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224CNQ... Series 


Allowable Case Temperature : (CC) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
zer|Rectifier 225CNQ015 


SCHOTTKY RECTIFIER 220 Amp 





Major Ratings and Characteristics Description/Features 
The 225CNQ015 high current, center tap Schottky modules 
Characteristics have been optimized for ultra low forward voltage drop 
specifically for the OR ' ing of parallel power supplies. The 
ae Rectangular proprietary barrier technology allows for reliable operation 


up to 100° C junction temperature. Typical applications are 
in parallel switching power supplies, converters, reverse 
battery protection, and redundant power subsystems. 


e 100° C T , operation 
@ a ys sine 10,800 ¢ Center tap module 

e Optimized for OR ' ing applications 
@ 110Apk, T =75°C 


¢ High purity, high temperature epoxy encapsulation for 
(per leg) enhanced mechanical strength and moisture resistance 


e Ultra low forward voltage drop 
e High frequency operation 
e Guard ring enhanced ruggedness and long term reliability 


a 





CASE STYLE AND DIMENSIONS 
80.01 (3.150) 10.41 (0.410) 
20.32 (0.800) i aes as wa 


39.75 (1.565) ‘ig ae 
17.78 (0.700) SoNAMON i TERMINAL TERMINAL 


20.32 (0.800) 
17.78 (0.700) 
7.49 (0.295) 4 j 
6.99 (0.275) 
(2 PLCS.) 94,825 (1.75) 4.95 (0.195) 4 


Pi / " : 4.70 (0.185) BASE 
23.55 (0.927) SU COMMON CATHODE 
20.42 (0.804) Mer Rr a oan 1/4-20 SLOTTED HEX 
29,55 (0.927) 
15,75 (0.620 
sa | ___4 Tas ae 
92.71 (3.650) 


eM IE chs 2 1 | | } 
90.17 (3.550) 92.71 (3.650) | = oa 


90.17 (3.550) 
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Modified JEDEC Outline TO - 244AB 
Dimensions in millimeters and inches 
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225CNQ015 


Voltage Ratings 
2250NQ015 
VawyMax. Working Peak Reverse Voltage (V) ree eee 













V, Max. DC Reverse Voltage (V) 





Absolute Maximum Ratings 





Parameters 225CNQ 


l (AV) Max. Average Forward Current | 50% duty cycle @ T, = 74°C, rectangular wave form 
*See Fig. 5 


legy Max. Peak One Cycle Non-Repetitive | 10,800 5us Sine or Sys Rect. pulse Mawel any Laan 
; ad condition and wi 
Surge Current (Per Leg) "See Fig. 7 1700 10ms Sine or6ms Rect. pulse| rated V,...,, applied 


E,,  Non-Repetitive Avalanche Energy eae T,= 25°C, |,,= 2Amps, L=4.5mH 


(Per Leg) 
Repetitive Avalanche Current Current decaying linearly to zeroin 1 psec 
Frequency limited by T max. V,=3.0xV,, typical 
Vey Max. Forward Voltage Drop T= 25° 
(Per Leg)*SeeFig.1 (1) : 
Ty °C | 


7" 
> 








(Per Leg) 


lay Max. Reverse Leakage Current : ore 
(Per Leg) *SeeFig.2 (1) T =125° R ™ rate 


J 
T, = 100°C 


dv/dt Max. Voltage Rate of Change 
(Rated V,) 





‘ ie ; 1) Pulse Width < 300us, Duty Cycle <2% 
Thermal-Mechanical Specifications - Elen ree 


| so Parameters id 225CNQ} Units Conditions 
T, _Max.JunctionTemperatureRange |-55to100] °C | 
Tyg Max.StorageTemperatureRange [8510100] °C | 


Ric Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 



















Ric Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
Racs Typical Thermal Resistance, Case aaa °C/W | Mounting surface , smooth and greased 
| 79 (2.80) | 


| to Heatsink 


wt___ Approximate Weight 79(2.80) |g(oz){ 
40 


T 
. | 58(50) | 
Kg-cm 
in. | 58(50) | (\bf-in) 
- | 86(75) 


Terminal Torque 


| 86 (75) _| 
Case Style TO-244AB Modified JEDEC 


D-442 


Instantaneous Forward Current - |- (A) 


| 225CNQ015 


Reverse Current - In (mA) 





Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 4- Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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Allowable Case Temperature - (°C) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.177A 


301CNQ... SERIES 





SCHOTTKY RECTIFIER 








Characteristics /sotcna... 
le AV) Rectangular | 
vo | 

lesy 4@ tp=Syussine 16,000 A 
Ve @150Apk, T =125°C 
(per leg) 


Major Ratings and Characteristics 
waveform 
T, -55to175 | °C 





CASE STYLE AND DIMENSIONS 


20.32 (0.80 
17.78 (0.70 


23.55 (0.927) 
20.42 (0.804) 


92.71 (3.650) 
90.17 (3.550) 


300 Amp 


Description/Features 

The 301CNQ center tap Schottky rectifier module series has 
been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
tion up to 175 °C junction temperature. Typical applications 
are in high current switching power supplies, converters, free- 
wheeling diodes, welding, and reverse battery protection. 


¢ 175°C T , operation 
e Center tap module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Low forward voltage drop 
¢ High frequency operation 


¢ Guard ring for enhanced ruggedness and long term 
reliability 


80.01 (3.150) 
40.26 (1.585) 


39.75 (1.565) 


10.41 (0.410) 
9,65 (0.380) OA 
COMMON 


MINAL —_TERWIN 
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301CNQ... Series 
Voltage Ratings 


301CNQ035 | 301CNQO40 | 301CNQ045 


Absolute Maximum Ratings 


301CNQ 


| Max. Average Forward Current | A |50% duty cycle @ T,, = 120°C, rectangular waveform 















F(AV) 
*See Fig. 5 


logy Max. PeakOneCycleNon-Repetitive | 16,000 5us Sine or 3ys Rect. pulse porowna any ow a 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse) rated V_...,, applied 


E,, Non-Repetitive Avalanche Energy mJ | T,= 25°C, |,,= 30 Amps, L=0.45 mH 
(Per Leg) | 

lan “Repetitive Avalanche Current A_ | Currentdecaying linearly to zero in 1 psec 
(Per Leg) 


Frequency limited by T , max. V, = 1.5xV,, typical 
Electrical Specifications 


301CNQ| Units 
Max. Forward Voltage Drop @ 150A T= 25° 
@ 300A _ 
V 


(Per Leg) * See Fig. 1 (1) 
| V |@ 150A ioe 
76 @ 300A J 
0 


> 

















FM 
















lay Max. Reverse Leakage Current 


(Per Leg) * See Fig. 2 (1) 


T 
J 
C, Max. Junction Capacitance (Per Leg) Va = Voc: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ us 
(Rated V,) 


oe 1) Pulse Width < 300ps, 
Thermal-Mechanical Specifications i aca cae tee 


301CNQ 


T, _Max.JunctionTemperatureRange |-S6t0176 | | 
Tic Se einen ae POO a ee ee al 
> Max. 


Mower ff 

to Case (Per Leg) 

Poe emetaraiagy | | 
to Case (Per Package) | 

R Typical Thermal Resistance, Case ca C/W 


thos 
to Heatsink 


Modified JEDEC 
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301CNQ... Series 
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Reverse Current - ln (mA) 
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Reverse Voltage - Vp, (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 


Junction Capacitance - Cl (pF) 





Forward Voltage Drop Vp Reverse Voltage - V,, (V) 


Fig. 1 - Max. Forward Voltage Me te Fig. 3- Typical Junction Basins 
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1. Duty factor D = ty/to 


2. Peak qT, = Fom* Znct Cc 


~ 00001 0001 001 01 4 { 10 100 


t,, Rectangular Pulse Duration (Seconds) 
Fig. 4- Max. Thermal Impedance Z, |. Characteristics (Per Leg) 
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Allowable Case Temperature - (CC) 





301CNQ... Series | 
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Fig. 8 - Unclamped Inductive Test Circuit 
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International 
[t¢R|Rectifier 303CNQ... SERIES 


SCHOTTKY RECTIFIER 300 Amp 





Major Ratings and Characteristics Description/Features 


The 303CNQ center tap Schottky rectifier module series has 
Pharacteristics | 308CNQ...| Units been optimized for low reverse leakage at high temperature. 
ley AV) Rectangular A 
waveform 


The proprietary barrier technology allows for reliable opera- 
tion up to 175 °C junction temperature. Typical applications 
lesy @tp=Sussine Les 


are in high current switching power supplies, plating power 
supplies, UPS systems, converters, free-wheeling diodes, 
Ve @150Apk, T =125°C 0.72 V 
(per leg) 










welding, and reverse battery protection. 
e 175 °C T,, operation 
e Center tap module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 





CASE STYLE AND DIMENSIONS 
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303CNQ... Series 
Voltage Ratings 


303CNQ080 303CNQ100 


Absolute Maximum Ratings 


303CNQ | Units Conditions 


| Max. Average Forward Current | 50% duty cycle @ T= 126 °C, rectangular wave form 


5 






















F(AV) 
*See Fig. 5 , 
Max. Peak One Cycle Non-Repetitive 


Surge Current (Per Leg) * See Fig. 7 | 2500 | 












| 
FSM ad condition and with 


10ms Sine or 6ms Rect. pulse jrated V_...,, applied 


T= 25°C, |,,= 1 Amps, L=30mH 


A_ |Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V,=1.5xV,, typical 


a Sus Sine or 3s Rect. pulse Followin any rated 


E,, Non-Repetitive Avalanche Energy 
(Per Leg) 


Repetitive Avalanche Current 
(Per Leg) 


lap 










Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


303CNQ 
@ 150A 
@ 300A 
0.72 V |@150A — 


Conditions | 






FM 


T,= 25°C 





V |@2300A 





lq Max. Reverse Leakage Current 
(Per Leg) * See Fig. 2 (1) 


= 
J 
C, Max. Junction Capacitance (Per Leg) Va = 5Vi¢: (test signal range 100Khz to 1Mhz) 25° 
L, Typical Series Inductance (Per Leg) | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ps 
(Rated V,) 


Va = rated Va 

















; er 1) Pulse Width < 300us, Duty C - 
Thermal-Mechanical Specifications (1) Pulse Width < 300ps, Duty Cycle <2% 


303CNQ| Unit 


T Max. Junction Temperature Range -55to 17 °C 
T Max. Storage Temperature Range -55to 17 °C 


; : 
stg 
to Case (Per Leg) 

to Case (Per Package) 


R 
Rics lypical Thermal Resistance, Case 





2 
77 


Conditions 


HH 


oO 


g 


DC operation 







C/W | Mounting surface , smooth and greased 


to Heatsink 
wt Approximate Weight 79 (2.80 
T Mounting Torque Base Min. 








Mounting Torque CenterHole Typ. 
Terminal Torque 






° 


40 (35) 
58 (50) 

Kg-cm 
17(15)_| btn) 
58 (50) 

86 (75) 


TO-244AB 


Modified JEDEC 
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Forward Voltage Drop - Vem (V) 


Fig. 1-Max. Forward Voltage Drop Characteristics 
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303CNQ... Series 


Reverse Current - Ip (mA) 


° 
—_h, 


8 


Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 





10000 EE EE) ES A CS SE ee 
a SE PR GE A LS 

Se os eo el 

c (io ae Se (a Dena SG Pn 
ie Fs Sica DR ae Se Hae We 
: Nec 
Fool | Pee 
i] Sas SE ST A 
¢ CS SSD ee Ge rel aCe ey 
O ee ee es ee ee ee i ee 
S ioe ie ee pease a ele eal 
8 an Se ee Pe ees a (aa 
5 ee ee NE Tah sic! 









0 10 20 30 40 50 60 70 80 90 100110 
Reverse Voltage - Vp (Vv) 
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Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (Per Leg) 
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1. Duty factor D = ty [ty 


2. Peak qy = Fom* Zh 


1 1 10 100 


ty, Rectangular Pulse Duration (Seconds) 


Fig. 4- Max. Thermal Impedance Z, |. Characteristics (Per Leg) 
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303CNQ... Series 


Allowable Case Temperature - (°C) 


0 40 80 


Fig. 5- Max. Allowable Case Temperature 
Vs. Average Forward Current (Per Leg) 


DUT 


ounRENT) 
MONITOR 


120 


Non-Repetitive Surge Current - leon (A) 





— And With Rated 


1 seal 


160 200 240 
Average Forward Current - le AV) (A) 


Average Power Loss - (Watts) 





150 


125 


100 


76 





0 40 80 120 160 200 240 
Average Forward Current - le, AV) (A) 


Fig. 6- Forward Power Loss Characteristics 
(Per Leg) 


Square Wave Pulse Duration - tp (microsec) 


Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 


Rg = 25 ohm 


HIGH-SPEED 


SWITCH 
FREE-WHEEL 





40HFL40S02 


Fig. 8- Unclamped Inductive Test Circuit 


PD-2.264 


International 
[t¢R|Rectifier A400CNQ... SERIES 


SCHOTTKY RECTIFIER 400 Amp 





Major Ratings and Characteristics Description/Features 


The 400CNQ center tap, high current, Schottky rectifier 
Characteristics 400CNQ... 


Units module series has been optimized for very low forward 
voltage drop, with moderate leakage. The proprietary barrier 
Rectangular technology allows for reliable operation up to 150 °C junction 
F(AV) 
| waveform 
(a Tak Be 
lesa @ tp=5ussine 29,000 Ve | 
‘ i 


. temperature. Typical applications are in switching power 
supplies, converters, free-wheeling diodes, welding, and 
gp @200Apk, T 125°C V 
(per leg) 
ae Ske 












reverse battery protection. 
e 150 °C T, operation 
e Center tap module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


CASE STYLE AND DIMENSIONS 


80,01 (3.150) 10.41 (0.410) 
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17.78 (0.700) 
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Modified JEDEC Outline TO - 244AB 
Dimensions in millimeters and inches 
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400CNQ... Series 
Voltage Ratings 


zl 













Part number 400CNQ035 400CNQ040 400CNQ045 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 
4000NQ | Units 
50% duty cycle @ T. = 105°C, rectangular wave form 
5us Si : Following any rated 
yamine oisye ec pie load condition and with 
10ms Sine or 6ms Rect. pulse} rated V,...,, applied 


T,= 25°C, |, = 40 Amps, L=0.22mH 


A_ |Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V, =1.5xV,, typical 


lunits| Conditions, 
@ 200A 
T,= 25°C 
[Ve 2008 sec 
@ 400A | J 
T,= 25°C 
Es 2 Va, ™ rated V,, 


mA |T,= 125°C 
Va = 5Vo) (test signal range 100Khz to 1Mhz) 25°C 


| nH From top of terminal hole to mounting plane 


(1) Pulse Width < 300s, Duty Cycle <2% 


DC operation *See Fig. 4 


°C/W | DC operation. 
















Parameters 

lr AV) Max. Average Forward Current 
*See Fig. 5 

lesy Max. Peak One Cycle Non-Repetitive | 29,000 
Surge Current (Per Leg) * See Fig. 7 


> 


a 


E,, Non-Repetitive Avalanche Energy 
(Per Leg) 


Repetitive Avalanche Current 


(Per Leg) 
Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 







AR 







FM 


aS 
ojo |S 
WHATS 
o/N | 5 


0.68 
(Per Leg) * See Fig. 2 (1) 800 


dv/dt Max. Voltage Rate of Change 10,000 
(Rated V,) 

















Thermal-Mechanical Specifications 


4000NQ 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction 
to Case (Per Package) 





Unit 
C 


” 


EOE 


g 















Rics lypical Thermal Resistance, Case °C/W 
to Heatsink 
79(2.80) |gfoz)| 
T Mounting Torque Base Min. 40 (35) 
58 (50) Meee 
Mounting Torque Center Hole Typ. 17(15) (bE n) 
Terminal Torque 58 (50) 
. | 86(75) 
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Instantaneous Forward Current - Ip (A) 





Reverse Current - Ip (mA) 


1 


Junction Capacitance - CL (pF) 


Forward Voltage Drop - VEM (V) 


Fig. 1 - Max. Forward Voltage Drop Characteristics 
(Per Leg) 
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400CNQ... Series 





10 15 20 25 30 35 40 45 
Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
0000 





Reverse Voltage - Vp, (V) 


Fig. 3- Typical Junction Capacitance 
Vs. Reverse Voltage (PerLeg) 
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1. Duty factor D = ty Ito 


DMX 2 


1 10 100 


ty, Rectangular Pulse Duration (Seconds) 


Fig. 4-Max. Thermal Impedance Z, |, Characteristics (Per Leg) 
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400CNQ... Series 
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Fig. 5- Max. Allowable Case Temperature | Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
Rectifier 


PD-2.263 


401CNQ... SERIES 





SCHOTTKY RECTIFIER 


Major Ratings and Characteristics 











Characteristics 


lr AV) Rectangular 
waveform 


im tee | = | 


@ 200Apk, T =125°C 
(per leg) 


Ve 


CASE STYLE AND DIMENSIONS 


20.32 (0.800) 
17.78 (0.700) 


23.95 (0.927) 


20.42 (0.804) 


92.71 (3.650) 
90.17 (3.550) 








400 Amp 


Description/Features 

The 401CNQ center tap Schottky rectifier module series has 
been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
tion up to 175 °C junction temperature. Typical applications 
are inhigh current switching power supplies, converters, free- 
wheeling diodes, welding, and reverse battery protection. 


¢ 175°C T , operation 
¢ Center inp module 


¢ High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


¢ Low forward voltage drop 

¢ High frequency operation 

¢ Guard ring for enhanced ruggedness and long term 
reliability — 


80.01 (3.150) 10.41 (0.410) 
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Modified JEDEC Outline TO - 244AB 
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401CNQ... Series | 


Voltage Ratings 


Part number 401CNQ035 | 401CNQ040 | 401CNQ045 





V, Max. DC Reverse Voltage (V) 
Vawm Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


| Parameters | 401CNQ| Units Conditions 
leg AV) Max. Average Forward Current iat 50% duty cycle @ T= 138°C, rectangular wave form 
-*SeeFig.5 


l-gy Max. Peak One Cycle Non-Repetitive pa us Sine or 3s Rect. pulse Following any rated - 
applied 









on 


ad condition and with 


oh, 


Surge Current (Per Leg) *See Fig. 7 Oms Sine or 6ms Rect. pulsejrated V,_..,, 


E,, Non-Repetitive Avalanche Energy 270 mJ | T,= 25°C, |,,= 40 Amps, L=0.34mH 
(Per Leg) 


7 
lan Repetitive Avalanche Current A_ |Current decaying linearly to zero in 1 psec | 
(Per Leg) Frequency limited by Tmax. V, = 1.5xV,, typical 


Electrical Specifications 


401CNQ|Units| ___Conditions 


Vey Max. Forward Voltage Drop | oe7 | Vv. @ 200A T,= 25°C 


V 
(Per Leg) *See Fig.1 (1) V_ |@ 400A 
[oss | v je2oa | 
@400a_| 
lay Max. Reverse Leakage Current | 200 | mA T,= 25°C V_ = rated V 
(Per Leg) *SeeFig.2 (1) | 180 | mA | T,= 125°C} = * n 
C, Max. Junction Capacitance (Per Leg) Va = Vo: (test signal range 100Khz to 1Mhz) 25°C 
L,; Typical Series Inductance (Per Leg) 







0 
| 6.0 | nH | From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_) 


Thermal-Mechanical Specifications 





(1) Pulse Width < 300ps, Duty Cycle <2% 














| Parameters | 401CNa|units|____Conditions 


T Max. Junction Temperature Range -55to 175 
T. Max. Storage Temperature Range -55to175 
R 


; 
stg . 
tc Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
thJC ; | 


R 
R 


Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 


incs | Ypical Thermal Resistance, Case Loe °C/W | Mounting surface , smooth and greased 





to Heatsink 


wt Approximate Weight 79 (2.80) | g(oz.) 


T Mounting Torque Base in. 40 (35) 
. | 58(50) Kom 
| 1715) | bein) 

in. 58 (50) 

. | 86(75) 


Case Style TO - 244AB Modified JEDEC 












Mounting Torque Center Hole 
Terminal Torque 
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401CNQ... Series 


Allowable Case Temperature - (°C) 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
[toR|Rectifier 403CNQ... SERIES 


SCHOTTKY RECTIFIER 400 Amp 





Major Ratings and Characteristics Description/Features 


The 403CNQ center tap Schottky rectifier module series has 
unite 


been optimized for low reverse leakage at high temperature. 
The proprietary barrier technology allows for reliable opera- 
le AV) Rectangular 
waveform 


tion up to 175 °C junction temperature. Typical applications 
lesn @tp= 5 us sine pA 


are in high current switching power supplies, plating power 
supplies, UPS systems, converters, free-wheeling diodes, 
Ve @200Apk, T 125°C V 
(per leg) 










> 


welding, and reverse battery protection. 
e 175 °C T , operation 
e Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 


> 






CASE STYLE AND DIMENSIONS 
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403CNQ... Series 
Voltage Ratings 
















Part number 403CNQ080 403CNQ100 


V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 
Units Conditions 


50% duty cycle @ T, = 105°C, rectangular waveform 


5us Si 3us Rect. pul Following any rated 
load condition and with 
10ms Sine or 6ms Rect. pulse |rated V,...,, applied 


J |T,=25°C, |,,= 1 Amps, L=30mH 









Parameters 403CNQ 


le AV) Max. Average Forward Current 
* See Fig. 5 


ley, Max. Peak One Cycle Non-Repetitive 


Surge Current (Per Leg) * See Fig. 7 


Non-Repetitive Avalanche Energy 
(Per Leg) 


l4g Repetitive Avalanche Current 
(Per Leg) 


Ens 








Current decaying linearly to zero in 1 usec 
Frequency limited by T max. V,=1.5xV,, typical 


403CNQ|Units| Conditions 


Electrical Specifications 


Parameters 













Vey Max. Forward Voltage Drop @ 200A T= 2850 © | 
. J 
(Per Leg) * See Fig. 1 (1) 0.97 @ 400A 
[0.69 | v_[@ 200A 
[oee | v [ea | © 
lay Max. Reverse Leakage Current | 6 | mA T,= 25°C Weredy 
(Per Leg) *SeeFig.2 (1) | 80 | mA T,= 125°C) * és 
C, Max. Junction Capacitance (Per Leg) | 8500 | pF | Va ™ Vig: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) | 5.0 | nH From top of terminal hole to mounting plane 
dv/dt Max. Voltage Rate of Change 10,000 | V/ ps 
(Rated V_.) 








(1) Pulse Width < 300ys, Duty Cycle <2% 


Units 
 e 


Thermal-Mechanical Specifications 


403CN 


T, | Max.JunctionTemperatureRange | -55to1 
Tag Max. Storage Temperature Range -55to17 
R 


c¢) 
hue Max. Thermal Resistance Junction 


“ 
to Case (Per Leg) 
a 
to Case (Per Package) = 
Racs Typical Thermal Resistance, Case C/W 


Pe ee 
Kg-cm 
17(15) | abt-in) 
86 (75) 


TO-244AB Modified JEDEC 


a1D 


© 






to Heatsink 
wt Approximate Weight 79 (2.80) }g(o0z.) 
T Mounting Torque Base Min. 










Mounting Torque Center Hole 
Terminal Torque 


Typ. 
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Fig. 2- Typical Values Of Reverse Current 
Vs. Reverse Voltage (Per Leg) 
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Fig. 4-Max. Thermal Impedance Z, |. Characteristics (Per Leg) 
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403CNQ... Series 


Allowabie Case Temperature - (°C) 





Average Power Loss - (Watts) 
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Fig. 5- Max. Allowable Case Temperature Fig. 6- Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 


10000 


EE ESS 
aa a 


ll 
ll 
woo LLL LUI LU 


10 
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Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 


D-464 


PD-2.282 


International 
ireR|Rectifier 440CNQ030 


SCHOTTKY RECTIFIER 440 Amp 





Major Ratings and Characteristics Description/Features 


The 440CNQ030 center tap, high current, Schottky rectifier 
Characteristics 440CNQ030 Units 


module has been optimized for very low forward voltage drop, 
with moderate leakage. The proprietary barrier technology 
IF AV) Rectangular A 
waveform 
@ tp=5us sine 









allows for reliable operation up to 150 °C junction tempera- 
ture. Typical applications are in switching power supplies, 
converters, free-wheeling diodes, welding and reverse bat- 
tery protection. 

e 150 °C T , operation 

¢ Center tap module 


e High purity, high temperature epoxy encapsulation for 
enhanced mechanical strength and moisture resistance 


e Very low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





@ 220Apk, T =125°C 
(per leg) 


CASE STYLE AND DIMENSIONS 


80.01 (3.150) 10.41 (0.410) 


20.32 (0.800) 40.26 (1.585) 9.65 (0.360) !*- 


36.75 (1.568) i ie 
17.78 (0.700) COMMON i TERMINAL TERMINAL 
ey ANODE 1 ANODE 2 


20.32 (0.800) 
17,78 (0.700) 
7.49 (0,295) 11, 
6.99 (0.275) 
(2 PLcs) 34,925 (1.375) 4.95 (0.195) 


“ati A. 
23.55 (0.927) D a ae COMMON CATHODE 
20.42 (0.804) os 63,50 (2.500) 


60.96 (2.400) 1/4-20 SLOTTED HEX 


23.55 (0.927) 15,75 (0,620) 


20.42 (0.804) | 
92.71 (3.650) f __4 7990580) 


pales ichetaid 9 | | | | 
90.17 (3.550) | 92.71 (3.650) | . 1 


90.17 (3.550) 
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Modified JEDEC Outline TO - 244AB 
Dimensions in millimeters and inches 
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440CNQ030 
Voltage Ratings 











Part number 440CNQ030 | 
V, Max. DC Reverse Voltage (V) 
Vawy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings | 


a4ocna | Units 


le av, Max. Average Forward Current 50% duty cycle @ T, = 115°C, rectangular wave form 
*See Fig. 5 | 
lec, Max. PeakOne Cycle Non-Repetitive | 27,000 hs 5us Sine or 3ps Rect. pulse Following any rated 


ad condition and with 
Surge Current (Per Leg) * See Fig. 7 


10ms Sine or 6ms Rect. pulse |rated V_,..,, applied 
E,, Non-Repetitive Avalanche Energy mJ |T,= 25°C, |,,= 44Amps, L=0.20mH 
(Per Leg) 
lan Repetitive Avalanche Current 
(Per Leg) 


Current decaying linearly to zero in 1 psec 
Frequency limited by T max. V,=1.5x°V,, typical 
Electrical Specifications 


Parameters 


Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 


(Per Leg) * See Fig. 2 (1) 
4 





















Conditions 
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FM 
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Thermal-Mechanical Specifications (1) Pulse Width < 300s, Duty Cycle <2% 


4400NQ [Units 


J 
stg ‘ 
Rio Max. Thermal Resistance Junction °C/W | DC operation *See Fig. 4 
to Case (Per Leg) 
thJC : i 
R 







° 
EG 











R Max. Thermal Resistance Junction °C/W | DC operation 
to Case (Per Package) 
Typical Thermal Resistance, Case C/W | Mounting surface ,smooth and greased _ 


° 


thCS 













to Heatsink 
79(2.80) |g(oz)| 
T Mounting Torque in. 
2 
Mounting TorqueCenterHole Typ. 
Terminal Torque 
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Case Style 
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440CNQ030 


Reverse Current - Ip (mA) 
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Instantaneous Forward Current - I - (A) 
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Forward Voltage Drop - VEM (V) 
Fig. 1 - Max. Forward Voltage Drop Characteristics 
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Reverse Voltage - Vp (V) 


Fig. 2- Typical Values Of Reverse Current 


Vs. Reverse Voltage (PerLeg) 
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Fig. 3- Typical Junction Capacitance 
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Fig. 4-Max. Thermal Impedance Z, . Characteristics (Per Leg) 
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440CNQ030 


Allowable Case Temperature - (°C) 
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Average Forward Current - | F(AV) (A) 


Fig. 5- Max. Allowable Case Temperature 
Vs. Average Forward Current (Per Leg) 
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Fig. 6- Forward Power Loss Characteristics 
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Fig. 7 - Max. Non-Repetitive Surge Current (Per Leg) 
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Fig. 8- Unclamped Inductive Test Circuit 
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International 
teR|Rectifier 444CNQ... SERIES 


SCHOTTKY RECTIFIER 440 Amp 





Major Ratings and Characteristics | Description/Features 


The 444CNQ high current, center tap Schottky rectifier mod- 
ule series has been optimized for extremely low forward 
voltage drop, with higher leakage. The proprietary barrier 
technology allows for reliable operation up to 125° C junction 

I Rectangular . , eee mene 
F(AV) temperature. Typical applications are in switching power 
waveform supplies, converters, free-wheeling diodes, welding, and 


reverse battery protection. 
: ¢ 125° CT, operation 
¢ Center tap module 
3 e High purity, high temperature epoxy encapsulation for 


¢ @220Apk, T 100°C enhanced mechanical strength and moisture resistance 
(per leg) ¢ Extremely low forward voltage drop 
e High frequency operation 


e Guard ring for enhanced ruggedness and long term 
reliability 





CASE STYLE AND DIMENSIONS 


80.01 (3.150) 10.41 (0.410) 
40.26 (1.585) 3.65 (0.380) OA. 


20.32 (0.800) 39.75 (1.565) LUG LUG 
17.78 (0.700) COMMON Reel RR eee 


CATHODE 


20.32 (0.800) 
17,78 (0.700) 
7.49 (0.295) DIA 
6.99 (0.275 : 
(2 te sa Nake at) DIA 
REF. 


4.70 (0.185) ~ * 


f : COMMON CATHODE 
23.55 (0.927) SSO 63.50 (2.500) 


20.42 (0.804) $< gairsetls 35 CaO) 1/4-20 SLOTTED HEX 
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23.55 (0.927) 15.75 (0.620) 


20.42 (0.804) | 14 
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Modified JEDEC Outline TO - 244AB 
Dimensions in millimeters and inches 
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444CNQ... Series 


Voltage Ratings 


Part number 444CNQ035 444CNQ040 444CNQ045 
V, Max. DC Reverse Voltage (V) 
Vawmy Max. Working Peak Reverse Voltage (V) 


Absolute Maximum Ratings 


| Parameters | 44ACNQ|Units| Conditions 


I Max. Average Forward Current a 50% dutycycle @ T= 81°C, rectangular waveform 


F(AV) 
*See Fig.5 7 
lesy Max. Peak One Cycle Non-Repetitive 5us Sine or 3us Rect. pulse ond any re ” 
Surge Current (Per Leg) *See Fig. 7 10ms Sine or 6ms Rect. pulse} rated V,...,, applied 
E,, Non-Repetitive Avalanche Energy 270 mJ |T,= 25°C, |,,= 40Amps, L=0.34mH 
(Per Leg) 
Currentdecaying linearly tozeroin 1 psec 
F requency limited by T max. V,=1.5xV,, typical 


l4a___Repetitive Avalanche Current 
(Per Leg) 
T,= 25°C 
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Electrical Specifications 


Parameters | 


Vv Max. Forward Voltage Drop 
(Per Leg) * See Fig. 1 (1) 





®|®| © 
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ae 


FM 













= f°) 
068 T, = 100°C 
aa ° ‘ 
lay Max. Reverse eee Current T,= 25°C Ge sienea a 
(Per Leg) *SeeFig.2 (1) T, = 125°C : és 


. s 
S O 
2 
O 
eC 
= BH] 2121 <| <|</< |S 
79 
® 
S 


C, Max. Junction Capacitance (Per Leg) Va = 5Vic: (test signal range 100Khz to 1Mhz) 25°C 
L, Typical Series Inductance (Per Leg) From top of terminal hole to mounting plane 


dv/dt Max. Voltage Rate of Change | 
(Rated V_) 


ads iso Wi 9 
Thermal-Mechanical Specifications asec et oe al 


Parameters 


3 



































444CNQ | Units 
TMs tntonTonpwaweRange [a6wt25| 0 [ 
Tog Wax Storage TemperareRange | Ssiet28 || 
to Case (Per Leg) 
Ric Max. Thermal Resistance Junction [er | °C/W 
to Case (Per Package) 
Ries Typical Thermal Resistance, Case ee °C/W | Mounting surface , smooth and greased 
to Heatsink 
gz) 
T Mounting Torque Base 
: 
Mounting TorqueCenterHole Typ. (Ibt-in) | 
Terminal Torque Min. | 58(50) | 
| 





D-470 


444CNQ... Series 
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Vs. Reverse Voltage (Per Leg) 
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Max. Forward Voltage Drop Characteristics 
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444CNQ... Series 


Allowable Case Temperature - CC) 





















= 
® 
P 
S 
3 
< 
c. 
0 50 100 150 200 250 300 350 100 150 200 250 300 350 
Average Forward Current - | F(AV) (A) Average Forward Current - 7 AV) (A) 
Fig. 5-Max. Allowable Case Temperature Fig. 6 - Forward Power Loss Characteristics 
Vs. Average Forward Current (Per Leg) (Per Leg) 
100000 RS RS 0 
~~ HH a 
< y Rated Load Condition COT 
3 a 
a“ 
5 
® 1000 
2 
a 
g Pa f 
3 EL 
g CCE 
5 
z 
1000 
10 100 1000 10000 


Square Wave Pulse Duration - tp (microsec) 


Fig. 7- Max. Non-Repetitive Surge Current (Per Leg) 









HIGH-SPEED 


DUT SWITCH 


FREE-WHEEL 
DIODE 


Ty, 
CURRENT] 40HFL40S02 
MONITOR 


Vd = 25 Volt 


Fig. 8- Unclamped Inductive Test Circuit 


D-472 


Tape and Reel Information 
for 10MQ Series: 


IDENTIFICATION 


Marking and identification 

Each devices has 3 digits for identifi- 
cation. All 3 digits face the same 
direction. See the drawing below 

for the marking code. 


1st digit = device type & voltage 
2nd digit = month manufactured 
3rd digit = year manufactured 


Example: A L 7 | 

| CH 1987 
November 

—— 30V Schottky (10MQ030) 


2nd Digit 
Month 


FEB 
MAR 
APR 


A 
B 
C 
D 
E 
F 
G 


ORDERING INFORMATION 


10MQ Series — Tape and Reel 

when ordering indicate the part number and 
the quantity (in multiples of 7,500 pieces). 
Example: 10MQO040TR — 15,000 pieces 
10MQ Series — Bulk Quantities 

when ordering, indicate the part number and 
the quantity in multiples of 1,000 pieces. Bulk 
quantities are supplied in plastic packages. 


Example: 10MQ040 — 4,000 pieces 
10MQ090 — 4,000 pieces 





PACKAGING 
TAPE DIMENSIONS 410.161) 


3.9 (0.154) 


5.55 (0.218) 


12.3 (0.484) 5-45 (0.214) 
11,7 (0.461) 


4.1 (0.161) 


—————$» 3.90 (0.154) 
DIRECTION OF 
FEED 


FIRST AND LAST 


TEN CAVITIES 
ARE EMPTY 


3.1 (0.122) ee 


COMPONENTS 
ARE EMPTY 
41 (1.610) MIN. 


1_NO COMPONENTS 
= TEN CAVITIES 


\ EMPTY COMPONENT 
PACKETS SEALED 
WITH COVER TAPF 


REEL DIMENSION 
332 (13.069) 


20.2 (0.792) 


1 (0.039) 
| 


1.6 (0.063) 


TIN | 2.6 (0.102) 


DIA. 


— 5.5 (0.216) 


||| 2.05 (0.081) 


1.95 (0.077) 


NO COMPONENTS 


POLARITY 
¢ BAND IS 


OPPOSITE 
THE HOLE 


LEADSIDE DOWN 
150 TO 200MM 

(5.91-7.87) LEADER 

& TRAILER ARE PROVIDED. 


q COVER TAPE 


LEADER 


FIRST TEN CAVITIES | EMPTY 


ARE EMPTY 
41 (1.610) MIN. 


15 (0.588) 
12 (0.470) 


80 (3.150) 


Lake. 


2.5 (0.098) 


Dimensions in Millimeters and (inches) 
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1.5 (0.058) se 


CARRIER 
TAPE WITH NO 
COV 


ER TAPE 
200 (7.87) 
150 (5.91) 


7500 
Pieces 
Per Reel 
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MODULES 


Tape and Reel Information for 30WQ, 50WQ, and 6CWQ Series 


D 1.85 (0.073) 
1.65 (0.064) 


1.85 (0.073) 


1.65 (0.064) | 


y = Saree 


| 
| 
: | 
5 


Ly 












12.1 (0.477) 
11.9 (0.468) 


FEED DIRECTION 
$$ 


Q 13.0 (0.52) 
se} bh 22.4 (0. 880) 


QD 50.0 (1.968) 





TO-252AA (D-Pak) Part Marking Information 


Example: This is 30WQ04F with Date 


International Rectifier 
Code 1F. 


Logo 
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7.6 (0.300) 
7.4 (0.291) 


6.8 (0.260) 


g 2.6 (0.103) 
1.5 (0.059) 


0.35 (0.014) 
0.25 (0.009) = = 


16.3 (O. 16.3 (0.642) 


7.0 (0.276) 45.7 (0.618) 


2.75 278 (0108) 109) 
2.55 275 (6.108) | 100) 


TO-252AA Tape & Reel 


When ordering, indicate the part 
number and the quantity. Quantities 
are in multiples of 2,000 pieces per 
reel for TR. 


e.g., 30WQ04F TR three-reel order 
is 6,000 pieces. 


Pew Date Code 


Part Number 


Tape and Reel Information for 11DQ and 31DQ Series 






Axial lead devices are packed in accordance with EIA standard RS-296-D and specifications given below. 
CUMULATIVE PITCH 


| COMPONENT INNER TAPE 
Even ae TOLERANCE 
+0.5 mm (0.020”) +1.5 mm (0.059"’) 











ORDERING INFORMATION 
31DQ Series — Tape and Reel 


11DQ Series — Tape and Reel 
when ordering indicate the part number and when ordering indicate the part number and 
the quantity (in multiples of 1,200 pieces). 


the quantity (in multiples of 5,000 pieces). 
Example: 11DQ04 TR — 10,000 pieces Example: 31DQ06 TR — 2,400 pieces 


Z 90° + 5° 
















ty 





ieee is 
| | | 


_—_— 


11DQ Series — 5,000 per reel 
31DQ Series — 1,200 per reel 








ITEM SYMBOL SPECIFICATIONS (mm) SPECIFICATIONS (inch) 
Component alignment [SiS 
ae Saal a0 £04 0296 £0016 
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T 

[Exposed adhesve—SO«dSsCt‘“‘CSESCSC~*~* 08 max. 0032 max. 

[Body eccentricity ‘| ——ay-tgl SS max YC as 

[Reel outside diameter =f —=~=~=‘“‘i XS*SSSSSC~dYSSSSC*C~«OSC“‘COYSOC#(‘éwSONSSCSC*~‘(S 

[Reel inner diameter [| —=~=~i SC‘“<=*‘“‘~*~*rtSCS*~“‘~‘“ RT OS~*~*~“‘“(‘;SC*~*~«USS x00 
el 
wes 

















Feed hole diameter 166 +0.4 f 
Reel width 79.0 +1.0 3.110 +0.040 


NOTE: 1. Each component lead shall be sandwiched between tapes for a minimum of 3.2 mm (0.126"’). 
2. The reel width ‘W’ for 26 mm taping is 50.0 + 1.0 mm (1.97” + 0.040”) 
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TO-220 Optional Leadforms 


International Rectifier now offers standard leadform in various configurations to allow the flexibility to meet the variety of design requirements. 
Shown below are IR’s standard leadform offerings. To order a device with leadforming, simply state the desired TO-220 SCHOTTKY Part Number 
then indicate the leadform of your choice with the three digit suffix. For the correct suffix refer to the leadform options which are shown below. 
Example: 12CTQ045-004 is an 12CTQ045 SCHOTTKY with an option -004 leadform. 


15.49 
(0.610) 





16.51 
(0.650) 
9494 ‘4 24.13 
(0982) (i040) (0960) (040) 
TERM. 2 
TERM. 
1&3 
face . 
(0.125) | (0.200) a 
OPTION -003 OPTION -004 


16.51 


- 


(0.650) 
14.22 
(0.560) 


24.13 
(0.950) 26.41 
(1.040) 


TERM. 2 — i 0.46 








(0.018) 
5.08 Bae 
(0.200) 
OPTION -005(1) OPTION -006(1) 
15.59 15.59 
(0.614) (0.614) 
2.65 
(0.105) ass. 
OPTION -009 | OPTION -010 
Tolerance + 0.010 Inches Oo | - Dimensions in Millimeters and (Inches) 
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TO-220 Optional Leadforms 


International Rectifier now offers standard leadform in various configurations to allow the flexibility to meet the variety of design requirements. 
Shown below are IR’s standard leadform offerings. To order a device with leadforming, simply state the desired TO-220 SCHOTTKY Part Number 
then indicate the leadform of your choice with the three digit suffix. For the correct suffix refer to the leadform options which are shown below. 
Example: 12CTQ045-004 is an 12CTQ045 SCHOTTKY with an option -004 leadform. 
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Selecting and Designing In 
The Right Schottky 


Summary 


International Rectifier offers a broad line of Schottky 
rectifiers with a variety of packages, rated currents, 
voltages, and rated junction temperatures. These Schottky 
rectifiers are intended for use in a variety of power supply 
applications. 


This application note has the following purposes: 


Provide a familiarization with the foundations of IR’s 
Schottky product range by reviewing the different 
packages, die sizes, and electrical characteristics of the 
various Schottky processes. Show how these all come 
together to form an overall product matrix that serves 
the design needs of virtually any power supply 
application. 


Review and explain the Schottky data sheet. 


Review the application performance trade-offs between 
different Schottky types, and give Guidelines that steer 
the user to the best choice of Schottky to meet given 
application requirements. 


Give design procedures to determine the worst-case 
design operating point, estimate the losses and select 
the heatsink for the Schottkys, in the most common 
power supply circuits. 


Review the techniques for suppressing switching voltage 
transients and the fundamentals of snubber design. 


Present a comprehensive ‘‘Schottky Selection Guide 
for Power Supplies,’ which shows, at a glance, the 
different possible Schottky choices and performance 
trade-offs for a wide range of different power supply 
requirements, for the most common power supply 


circuits. 


GENERAL- 
PURPOSE 
P-N JUNCTION 
RECTIFIERS 


VOLTAGE (VOLTS) 





HON \ SG 


0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
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Figure 1. Available ratings of Schottky rectifiers 
relative to P-N junction rectifiers. 
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Why a Schottky? 


Schottky rectifiers occupy a small corner of the total 
spectrum of available rectifier voltage and current ratings 
illustrated in Figure 1. They are, nonetheless, the rectifier 
of choice for low voltage switching power supply 
applications, with output voltages up to a few ten of volts, 
particularly at high switching frequency. For this reason, 
Schottkys account for a major segment of today’s total 
rectifier usage. This is illustrated in Figure 2. 


ULTRA-FAST 
18.6% 


SCHOTTKY 
179% 


STANDARD 
43.6% 


SOURCE: VENTURE DEVELOPMENT CORPORATION 


Figure 2. Schottky usage by sales volume relative to 
total rectifier market. (1989 U.S. Market) 





The Schottkys’ unique electrical characteristics set them 
apart from conventional PN junction rectifiers, in the 
following important respects: 


Lower forward voltage drop 

Lower blocking voltage 

Higher leakage current 

Virtual absence of reverse recovery charge 


The two fundamental characteristics of the Schottky 
that make it a winner over the PN junction rectifier in 
low voltage switching power supplies are its ower forward 
voltage drop, and virtual absence of minority carrier 
reverse recovery. 


The absence of minority carrier reverse recovery means 
virtual absence of switching losses within the Schottky 
itself. Perhaps more significantly, the problem of 
switching voltage transients and attendant oscillations is 
less severe for Schottkys than for PN junction rectifiers. 
Snubbers are therefore smaller and less dissipative. 


The lower forward voltage drop of the Schottky means 
lower rectification losses, better efficiency, and smaller 
heatsinks. 





Forward voltage drop is a function of the Schottky’s 
reverse voltage rating. The maximum voltage rating of 
today’s Schottky rectifiers is about 150V. At this voltage, 
the Schottky’s forward voltage drop is lower than that of 
a fast recovery epitaxial PN junction rectifier by 150 to 
200mvV. At lower voltage ratings, the lower forward voltage 
drop of the Schottky becomes progressively more 
pronounced, and more of an advantage. 


A 45V Schottky, for example, has a forward voltage 
drop of 0.4 to 0.6V, versus 0.85 to 1.0V for a fast epitaxial 
PN junction rectifier. A 15V Schottky has a mere 0.3 to 
0.4V forward voltage drop. 


A conventional fast recovery epitaxial PN junction 
rectifier, with a forward voltage drop of 0.9V would 
dissipate about 18% of the output power of a 5V supply. 
A Schottky, by contrast, reduces rectification losses to the 
range of 8 to 12%. 


These are the simple reasons why Schottkys are virtually 
always preferred in low voltage high frequency switching 
power supplies. 


I. SCHOTTKY PRODUCT RANGE 


International Rectifier’s Schottky product range, when 
viewed for the first time through a glance at the catalog 
or at individual product data sheets, may appear daunting 
to the engineer who wants to focus quickly on the best 
choice of product for his needs. 


The quickest route to familiarity with the product range 
is an understanding of its basic ingredients. Figure 3 
illustrates that all members of the IR Schottky product 
matrix stem from three basic categories of ingredients: 


A. Schottky Process Type 
B. Schottky Die 
C. Package 


IR 
SCHOTTKY 
PROCESSES 


IR 
SCHOTTKY 
PRODUCT 
MATRIX 


IR 
SCHOTTKY 
DIE 


Figure 3. Basic ingredients of the International 
Rectifier Schottky product matrix. 





A familiarity with the above ingredients helps the user 
gain an understanding of the factors that will lead to 
the right Schottky choice to satisfy given application 
requirements. ? 


A. Schottky Processes 


International Rectifier offers Schottkys made by several 
different processes. Each process produces a different mix 
of electrical characteristics. 


The four most application-important characteristics of 
a Schottky are: 


Forward voltage drop 

Reverse leakage current 

Reverse blocking voltage | 
Maximum permissible junction temperature 


The basic hallmarks of any process are its maximum 
rated junction temperature — the T;,,,, Class and the 
‘*prime’’! rated voltage, the Vprw Class. These two basic 
hallmarks are set by the process; they in turn determine 
the forward voltage drop and reverse leakage current 
characteristics. . 


Table 1 shows a listing of the basic IR Schottky 
processes. 


TABLE 1 
Basic Schottky processes. 


T max CLASS Vary CLASS 





1. How the Schottky Process Effects the Forward 
Voltage Drop 


Forward Voltage Drop vs Vrru Class 


For any given current density, the Schottky’s forward 
voltage drop increases as its Vpry Class increases. (As 
would be expected, forward voltage drop also increases 
as operating current density increases.) 


Figures 4 and 5 show relationships between forward 
voltage drop and Vprm Class at different operating 
current densities for 150°C and 175°C Tyna, Class 
Schottkys respectively. 


1The “prime” rated voltage is the highest voltage rating offered for the process. 
Lower voltage ratings are also offered within the same process, but the other 
electrical characteristics remain the same. 


SCHOTTKY VarM CLASS (VOLTS) 
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FORWARD VOLTAGE DROP AT Ty = 125°C 


Figure 4. Relationships between Schottky VRRM 
class and forward voltage drop, for 150°C T Jmax class 
Schottkys. 
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Figure 5. Relationships between Schottky VRRM 
class and forward voltage drop for 175°C T jmax class 
Schottkys. 


Forward Voltage Drop vs Tjma, Class 


Forward voltage drop generally increases as the Tjmax 
Class increases, though this is a function also of the 
operating current density and junction temperature. 


Figure 6 shows the relationships between forward 
voltage drop, operating current, and T;,,,, Class, for a 
given (45V) Vrrm Class, at 125°C junction temperature. 


For current density below about 800A/cm2, the 
forward voltage drop increases as the Tymax Class 
increases. At about 800A/cm2, the forward voltage drop 
of all classes become approximately the same. Above 
800A/cm2, the characteristics actually crossover. 
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Figure 6. Relationships between forward current 
density and forward voltage drop for different Schottky 
TJmax Classes. 


In most applications the operating current density will 
be below the crossover point, typically in the range of 400 
to 600A/cm2. Flyback converters are an exception, 
because they operate with rather high peak to average 
current ratio. 


2. Relationships Between Forward Voltage Drop, 
Operating Current and Junction Temperature. 


Typical relationships between forward voltage drop, 
current and operating temperature, for 45V, 150 and 
175°C Tymax Class Schottkys, are illustrated in Figures 7 
and 8 respectively. 


Forward voltage drop decreases quite significantly as 
junction temperature increases. Thus forward conduction 
losses decrease as operating junction temperature 
increases. 


3. How the Schottky Process Effects Leakage Current 


Figure 9(a) through (d) shows typical relationships 
between leakage current and applied reverse voltage for 
each of the IR Schottky processes at different operating 
junction temperatures. This demonstrates how the leakage 
current depends both on the Tyna, and Vrrm Classes. 


For a given Tyjmax Class, leakage current at rated Verm 
and rated Tmax decreases as the Vyrm Class increases, as 
illustrated by points A in Figure 9(c) for the 150°C Tymax 
Class families and points B in Figure 9(d), for the 175°C 
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Figure 7. Relationships between forward current 
density and forward voltage drop for the 150°C/45V 
Schottky process at different operating junction 
temperatures. 
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Figure 8. Relationships between forward current 
density and forward voltage drop for the 175°C/45V 
Schottky process, at different operating junction 
temperatures. 


Tjmax Class families. At any given operating junction 
temperature and applied voltage, the higher the T,,,,, 
Class, the lower the leakage current. This is immediately 
evident from Figure 9. Also, within any given Tj,,x 
Class, the higher the Very Class the lower the teahage 
current. 


Note that the leakage current scale in Figure 9 is 
logarithmic. Thus, for a given applied voltage and 
junction operating temperature, there is about an order 
of magnitude difference in leakage current between the 
175°C and 150°C Ty,,, Classes. The 100°C, 15V process 
has a leakage current which is almost two orders of 
magnitude higher than for the 150°C, 30V process. 


4. Relationships Between Leakage Current, Reverse 
Voltage and Junction Temperature 


Figure 9 also shows the dependence of leakage current 
on the operating voltage and junction temperature within 
any given process. Reverse leakage current increases with 
applied reverse voltage, and with junction temperature. 
The variation of leakage current with voltage at a given 
temperature follows an approximately ‘‘proportional’’ 
relationship, until the applied voltage approaches the 
‘‘avalanche’’ region. The relationship between leakage 
current and temperature, at a given voltage, on the other 
hand, is ‘‘exponential.’’ 


Figure 10 shows typical relationships between operating 
temperature and leakage current, at rated Vperm, for the 
150°C/45V and 175°C/45V Schottky processes. 


5. Junction Capacitance 


An important circuit-characteristic of the Schottky is 
its junction capacitance. This is a function of the area and 
thickness of the Schottky die, and of the applied voltage. 


The higher the Very Class, the greater the die 
thickness, and the lower the junction capacitance. This 
is illustrated in Figure 11. 


Junction capacitance is essentially independent of the 
Schottky’s Tymax Class, and of operating temperature. 


6. Summary of Effect of Schottky Process and 
Operating Conditions on Electrical Characteristics 


Table 2 gives a qualitative summary of the effect of 
Schottky process on conduction voltage, leakage current, 
and capacitance. 


Table 3 gives a summary of the effects of operating 
junction temperature, forward current, and reverse voltage 
on conduction voltage, leakage current, and capacitance. 


B. Schottky Die Sizes 


The size of the Schottky die (in combination with the 
package), determines the current rating. IR’s Schottky die 
sizes, for current ratings of 8A and above, are shown in 
Table 4. 
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Figure 9. Relationships between reverse leakage current density and applied reverse voltage for different 


Schottky process types for operating junction temperatures as indicated. 
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Figure 10. Typical relationships between reverse 
leakage current density and operating junction 
temperature. 
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Figure 11. Typical Schottky self-capacitance versus 
VRRM Class, measured at various bias voltages. 





TABLE 2 
Effect of process on Schottky characteristics. 










RESULTING EFFECT ON 


V; Vv; ln ln 
AT GIVEN AT AT GIVEN; AT 
Ty Theis Ty Tsun 
t t SLIGHTLY ‘ 4 l— 
t t y Viv 








SCHOTTKY 





T ima, CLASS 
VaryCLASS 





E-8 


TABLE 3 
Effect of operating conditions on Schottky 
characteristics for a given Schottky process. 


RESULTING EFFECT ON 


IMPOSED 
OPERATING 
CONDITION 





TABLE 4 
Schottky die sizes. 


SCHOTTKY DIE SIZE 
EACH SIDE 
THOUSANDTHS INCH 












TYPICAL 
CURRENT 





Schottkys with current ratings above the capability of 
the single largest die use combinations of parallel die. 


C. Packages 


International Rectifier Schottky packages are shown in 
Figure 12. These range from surface mount and axial lead 
types, with ratings of a few amperes, to large dual 
Schottky modules with ratings in excess of 400A. 


Most of these packages are industry standards and do 
not require special discussion. The following notes draw 
attention to specific features. 


1. Dual Schottkys 


Many IR packages contain two Schottkys connected in 
the common-cathode configuration. This provides the 
complete output rectifier function of the common 
transformer ‘‘center tap’’ and ‘‘forward’’ rectifier circuits 
in a single package. 


. 2. Isolated Packages 


The Schottky is most usually connected electrically to 
the cooling surface of the package. The cooling surface 
serves the double duty of transmitting heat away from the 
package and of being one of the electrical connections. 


The D-60 and TO-249AA packages (Figure 12) are an 
exception. The cooling surface of these packages is 
electrically isolated. This allows the use of a grounded 
heatsink, as well as minimizing capacitively coupled 
ground current. 


SURFACE MOUNT AXIAL LEAD 


DO-204AL ~=s«D0-204AR C16 


PLASTIC IN-LINE 
SINGLE SCHOTTKY 


TO-220AB TO-247AA 


SCREW — TERMINAL SCREW TERMINAL 
SINGLE SCHOTTKY HALF-PAK DUAL SCHOTTKY 
O——Pt——O 





HALF-PAK TO-249AA TO-244AB 





Figure 12. Schottky packages. 
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3. HALF-PAK® 


IR’s HALF-PAK module (Figure 12) contains a single 
Schottky. The HALF-PAK is a development from the 
TO-244AB dual Schottky module, hence the name 
HALF-PAK. 


The International Rectifier HALF-PAK offers the 
advantage of greater compactness, flexibility of physical 
layout, and ease of connections to the high frequency 
output transformer of the power supply. It also offers 
flexibility in the choice of current rating and allows 
physically similar Schottkys but with different current 
ratings to be used in forward converters. This can be more 
compatible with the forward and freewheeling functions 
of the circuit than using equally-rated Schottkys. 


TABLE 5(a) 
Schottky product matrix. 


PER 
Tis LEGS LEG 
° Cc 


100 | 15 | 0.125 | 3.18 
0.150 | 3.81 
0.200 | 5.08 


0.125 
0.200 | 5.08 















FAMILY 





DO-204AR | 95SQ 
TO-220AC | 19TQ 


HALF-PAK 125NQ 







TO-220AB | 30CTQO060 
TO-3P 30CPQ060 
40CPQ060 


D. The Schottky Product Matrix 


In the previous sections the individual ingredients of 
the IR Schottky product range — process, die size and 
package — have been described. Given these basic 
ingredients, many variations of specific products are 
possible. 


The International Rectifier Schottky product matrix 
represents those combinations of ingredients that are most 
commonly needed in power supply designs. Evolving new 
power supply requirements and evolving Schottky 
processes and packages will continue to add new types 
to the range. 


Table 5 shows the combinations of processes, die sizes, 
and packages that form IR’s overall Schottky product 


matrix2. 


TABLE 5(b) 
mae product matrix. 













NO. 
DIE 


NO. | PER 
Tess: LEGS | LEG 
°C 


175 0.090 TO-220AB | 10CTQ 
TO-247AA | 30CPQ100 


2These tabulations focus on ratings of 8A and above; the smaller surface mount 
and axial lead types are not included. 


FAMILY 


DO-204AR 
TO-220AC 





DO-4 
DO-5 


HALF-PAK 
TO-220AB 


30CTQ045 
40CDQ 
60CDQ 
61CNQ 
81CNQ 
151CMQ 
161CMQ 
201CNQ 
301CNQ 
401CNQ 


DO-204-AR | 50SQ 
TO-220AC | 8TQ 

















TO-247AA 

















D-61-6 
D-61-8 
D-60 
TO-249AA 
TO-244AB 









TO-220AB 
TO-247AA 






30CPQ100 
40CPQ100 











D-61-6 
D-61-8 
D-60 
TO-294AA 
TO-244AB 





ll. THE SCHOTTKY DATA SHEET 


The IR Schottky data sheet provides all the pertinent 
information needed to design the Schottky into a specific 
circuit. The purpose of the following description is to 
provide an awareness and understanding of the 
information in the data sheet. 


We will do this by taking a step-by-step walk through 
the data sheet. 


A. Absolute Maximum Ratings 
Vrwma — Maximum working peak reverse voltage 


This is the maximum peak voltage that can be applied 
to the Schottky, without the reverse leakage current 
exceeding the specified limit. 


Traave) — Maximum average forward current 


This is the maximum average forward current that the 
Schottky is rated to carry, with the stated current 
waveform (normally rectangular, with a 50% duty cycle), 
at the stated case temperature. 


This rating is based on the junction temperature 
reaching a set value, usually somewhat less than the rated 
Tymax» under the stated conditions. 


Irsm — Maximum peak one-cycle non-repetitive surge 
current 


This is the maximum one cycle peak current that the 
Schottky can carry, under a non-repetitive fault condition 
with full rated voltage applied immediately following the 
surge. 


In typical switching power supply operation, fault 
current is detected and quite rapidly arrested by control 
of the switching transistor(s). The data sheet gives the 
Schottky’s surge capability for short-time durations that 
are typical of the response of a power supply’s protective 
control circuitry. 


The single cycle surge rating is also stated for a 10 
millisecond half-sinusoidal current pulse, which is 
pertinent to applications where the Schottky is used as 
a low voltage line-frequency rectifier. 


Non-repetitive surge ratings are supplemented by a 
graph in the data sheet that shows the rated surge current 
as a function of surge duration. A representative graph 
is shown in Figure 13. 


Note that the surge rating places no restriction on the 
initial case temperature, (so long as this is less than 
Tymax)- Phe instantaneous junction temperature during 
surge significantly exceeds the Schottky’s rated Tj,,,,3; the 
peak reverse leakage current following the current surge 
will also significantly exceed the maximum specified value 
at T Jmax: 
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Figure 13. Maximum non-repetitive surge current for 
50HQ045. 


Because of the extreme operating conditions implied 
in this rating, the non-repetitive surge rating is just that. 
It can be regarded as a ‘‘safety net,’ to be called into play 
for abnormal fault conditions, which occur infrequently. 
It should not be used for repetitive surge events, such as 
start-up current surges that occur each time a power 
supply is switched on. 
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Figure 14. Avalanche energy test circuit and timing 
waveforms. 





E45 — Non repetitive avalanche energy 


This is the energy that the Schottky can absorb, when 
reverse current is discharged into it from an inductor. The 
test circuit in the data sheet is shown in Figure 14. The 
sequence of operation is as follows: 


Power MOSFETs 1 and 2 are simultaneously turned on, 
and current in the inductor L ramps up. At time t, the 
current reaches the specified test value, and both devices 
are simultaneously turned OFF. Current stored in the 
inductor now discharges into the Schottky, the circuit 
being completed via the freewheeling diode. 


A typical oscillogram of Schottky current and voltage 


is shown in Figure 15. Note that the peak avalanche 
voltage is about 1.5x the Schottky’s reverse voltage. 
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Figure 15. Typical oscillograms of voltage, current and 
energy for avalanche operation of Schottky. 
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Ir — Repetitive avalanche current 


This is the maximum reverse current that the Schottky 
can absorb repetitively, from a precharged inductor. The 
inductance value must be such that the current decays to 
zero within the specified avalanche time. 


The repetitive avalanche current, Iap, has the same 
value as the current specified for the non-repetitive Eas 
rating. With such a high avalanche current, the peak 
avalanche voltage will typically ‘‘climb’’ to about 1.5x the 
Schottky’s rated voltage. 


An essential difference between the Iap and Eas 
ratings is that the inductance that satisfies the time 
constraint (lps) of the repetitive I,p rating will have a 
much smaller value — typically 100 to 200 times smaller 
— than the value specified for the non-repetitive Eas 
test. A repetitive avalanche time of lus is still, however, 
much longer than would result from the leakage 
inductance of a normal switching power supply 
transformer. 


B. Electrical Specifications 
Vem — Maximum Forward Voltage Drop 


This is the maximum voltage drop of a ‘‘limit’’ device 
at the stated current and junction temperature. 


Specific values in the data sheet tabulation are 
supplemented by a graph that shows maximum voltage 
drop versus current at various junction temperatures. A 
representative graph of this type is shown in Figure 16. 


Both the numerical values of voltage drop given in the 
data sheet’s tabulation, and the V; graphs, represent the 
maximum voltage drop of a ‘‘limit’’ device. They can, 
therefore, be used directly for worst-case design purposes. 
Actual voltage drop is typically less than the maximum. 


Ipm — Maximum reverse leakage current 


This is the maximum reverse leakage current that a 
‘‘limit’’ device will exhibit, at the rated reverse voltage, 
at the stated junction temperature. 


The tabulated ‘‘limit’’ data is supplemented by graphs 
that show typical reverse leakage current versus reverse 
voltage, for a wide range of junction operating | 
temperatures. A representative graph is shown in 
Figure 17. 


The worst-case maximum value of leakage current for 
any particular operating condition can be conservatively 
estimated from the graph by applying the same 
relationship between the ‘‘limit’’ value in the data sheet’s 
tabulation and the corresponding typical value in the 
graph. 
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Figure 16. Maximum forward voltage drop 
characteristics (50HQ045). 
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Figure 17. Typical values of reverse current vs. reverse 
voltage (50HQ045). 
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Cy — Maximum junction capacitance 


This is the maximum value of junction capacitance, at 
the stated test condition. The guaranteed ‘‘limit’’ value 
is supplemented by a graph that shows typical values as 
a function of reverse voltage. A representative data sheet 
graph is shown in Figure 18. 


The Schottky’s junction capacitance is essentally 
independent of temperature. 


Ls — Typical series inductance 


This is the typical terminal-to-terminal inductance of 
the Schottky. 


dv/at 


This is the maximum rate of change of voltage that can 
be applied to the Schottky. International Rectifier 
Schottkys are rated at 10,000V/ys. This translates to just 
a few nanoseconds rise time to the Schottky’s normal 
working voltage. 


The rating is a reference to the fact that some 
manufacturers’ Schottkys may have (or may have had) 
limited dv/dt capability. Some users are, therefore, 
sensitive to the issue. IR Schottkys have always had 
‘‘practically unrestricted’’ dv/dt capability. 


C. Thermal Specifications 
T,; — Maximum junction temperature range 


The maximum and minimum operating junction 
temperature range. 
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Figure 18. Typical junction capacitance vs. reverse 
voltage (50HQ045). 
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Figure 19. Maximum thermal impedance Zipjc characteristics (50HQ045). 





T 51g — Maximum storage temperature range 


The maximum and minimum storage temperature 
range. 


Ric — Junction to case thermal resistance 


This is the maximum value of junction to case thermal 
resistance for steady dc operation. 


The value of dc thermal resistance tabulated in the data 
sheet is supplemented by a graph showing single pulse and 
duty cycle thermal impedance as a function of pulse 
duration. A representative graph is shown in Figure 19. 


Peak junction temperature for any duty cycle 
application can be calculated directly from the transient 
thermal impedance characteristics. The curve labelled 
single pulse shows the rise of junction temperature per 
watt of power dissipation as a function of pulse duration. 
As would be expected, junction temperature rise increases 
as pulse duration increases — leveling off to a steady value 
for pulse durations above ten seconds or so. 


The single pulse curve is useful for determining 
transient junction temperature rise for single or very low 
duty cycle pulses of power; it is not directly useable for 
repetitive power pulses, such as are usually encountered 
in switching power supply applications. 


The duty cycle curves show effective thermal impedance 
for repetitive operation at different duty cycles, and allow 
peak junction temperature rise for repetitive operation to 
be calculated directly. These curves are related to the single 
pulse curve by the following relationship: 
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Effective junction to case thermal impedance for pulse 
duration t 


D ® Ryc + (1-D) ® Rycqy 


where D = duty cycle 
Rjc = Steady state thermal resistance 
Ryciy) = transient thermal impedance for 


pulse duration t 


The above effective thermal impedance when multiplied 
by the power dissipation during the conduction period t 
(i.e., the power within the conduction pulse itself, not the 
power averaged over the whole cycle), gives the value of 
the repetitive peak junction-to-case temperature rise. 


The effective thermal impedance for any duty cycle D 
increases as pulse duration increases, showing that the 
peak junction temperature rise increases as frequency 
decreases. 


The reason is illustrated by the waveforms in Figure 
20(a) and (b). Both sets of waveforms are for the same 
power dissipation and duty cycle, but for different 
operating frequencies. The cycle-by-cycle fluctuations of 
junction temperature at IkHz in Figure 20(a) are 
*‘discernable,’’ while those at 10kHz in Figure 20(b) are 
not. 


As frequency increases, thermal inertia of the junction 
‘‘smooths’’ instantaneous temperature fluctuations, and 
the junction responds more to average, rather than peak, 
power dissipation. At frequencies above a few kHz, and 
duty cycles above 20% or so, cycle-by-cycle temperature 
fluctuations are usually small, and peak junction 
temperature rise is essentially equal to the average power 
dissipation, multiplied by the dc junction-to-case thermal 
resistance. 


(a) 1 kHz for 20FQ Schottky 


SCHOTTKY 
CURRENT 


JUNCTION 
TEMPERATURE 


(b) 10 kHz for 20FQ Schottky 


SCHOTTKY 
CURRENT 


JUNCTION 
TEMPERATURE 


Figure 20. Idealized current and junction temperature 


waveforms. Conduction duty cycle = 0.17. 


Rincs — Case to sink thermal resistance 


This is the typical value of case to sink thermal 
resistance, with the heatsink mounting surface smooth and 
thermal compound evenly applied. 


T — Mounting Torque 


Screw-mounted devices have both minimum and 
maximum values of rated torque that can be applied to 
the mounting screws. Stud devices have both minimum 
and maximum rated values of torque that can be applied 
to the device. These torque ratings apply to non-lubricated 
threads. Screw-terminal packages also have rated 
maximum and minimum torques that can be applied to 
the terminals. 


Over-application of torque can result in mechanical 
damage to the device, while under-application may fail 
to achieve the proper thermal and/or electrical contact, 
the result being high values of thermal resistance and/or 
voltage drop. 


lll. WHICH SCHOTTKY? 


As has been seen, the International Rectifier Schottky 
rectifier range comprises a broad matrix formed from the 
following basic ingredients: 


e Packages 

e Die sizes (i.e., current ratings) 

e Processes (i.e., mixes Of Tjmax» Varm>» Vr, and reverse 
leakage characteristics) 


Having a grasp for the above, the next step is for the 
circuit designer to understand the impact of the choice 
of Schottky — particularly that of Schottky size and 
process — on circuit operating performance and heatsink 
requirements. The designer also needs to know how to 
identify and set the worst-case ‘‘limit’’ operating point 
for the Schottky in his particular application. 
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A. General Application Guidelines 


Figure 21 shows a summary of ‘‘General Application 
Guidelines’’ that define the fundamentals on which the 
Schottky selection process should be based. 


Each of these General Guidelines is explained in the 
following sections. 


1. Setting the operating temperature margin 


General Guideline I: The Schottky’s maximum operating 
junction temperature must be less than the Schottky’s 
rated Tymay by a margin that keeps the reverse losses 
under control. The required junction temperature margin 
increases as the maximum design operating current density 
decreases. 


Power losses in a Schottky comprise two main 
components: Conduction losses and reverse leakage 
losses. 


Average conduction losses are dictated by the forward 
current, forward voltage drop, or ‘‘conduction voltage,’ 
and conduction duty cycle, (i.e., the portion of the total 
cycle for which the Schottky is in conduction). Forward 
voltage drop is itself a function of junction temperature, 
decreasing somewhat with increasing temperature. 


Average reverse leakage losses depend upon the reverse 
leakage current, the applied reverse voltage and the reverse 
voltage duty cycle, (i.e., the portion of the total cycle for 
which the Schottky blocks reverse voltage). Reverse 
leakage current increases exponentially with junction 
temperature, as already illustrated in Figure 10. 


Thus, for any given set of operating conditions — 
current, conduction duty cycle, reverse voltage, and reverse 
voltage duty cycle — forward conduction losses decrease 
to some degree, while reverse leakage losses increase quite 
rapidly, with increasing junction temperature. 


The relationship between the sum of the forward and 
reverse losses and junction temperature, for a 5SOHQ045 
Schottky, under the stated operating conditions, is 
illustrated in Figure 22. 


The operating point on the Schottky’s power loss versus 
junction temperature characteristic is determined by the 
junction to ambient thermal resistance. This, in turn, is 
largely dictated by the heatsink on which the Schottky 
is mounted. 


For a given design ambient temperature, Tawp, 
decreasing the junction to ambient thermal resistance (by 
using a larger heatsink) moves the operating point to a 
lower junction temperature, as illustrated in Figure 22. 
(For example, with Ry, = 3.93°C/W, the operating 
junction temperature is 135°C; with Ry, = 3.27°C, it is 
120°C). 





DESIGN GUIDELINES 


Guideline 1. 


The Schottky’s maximum operating junction temperature must be less than the Schottky’s rated Tjmay, 
by a margin that keeps the reverse losses under control. The required junction temperature margin increases 
as the maximum operating design current density decreases. 


Guideline 2. 


The smallest heatsink is the one that gives a safe, but not excessive, thermal margin. Sizing the heatsink 
to minimize the total losses, or to arbitarily add thermal margin, can require a disproportionately large 
heatsink. 


Guideline 3. 


Schottky losses and heatsink size can be decreased by selecting a larger Schottky. This can be a very 
effective way of decreasing the overall physical size of the output rectifier, though eventually a point of 
diminishing returns is reached. 


Guideline 4. 

A Schottky of a given size with a higher T.jma, Class has larger losses, but can operate at a higher heatsink 
temperature, and therefore with a smaller heatsink, than a Schottky with a lower Tjma, class. Thus a 
higher T jmax class Schottky generally optimizes heatsink size, while a lower Tjma, Class Schottky generally 
optimizes efficiency. 

Guideline 5. 

If system constraints, not the Schottky’s temperature capability, dictate the maximum permissible heatsink 
temperature, then the smallest heatsink will be obtained with the most efficient Schottky. 

Guideline 6. 

Selection of a larger Schottky can facilitate operation at a higher ambient temperature. 


Guideline 7. 

The higher the ambient temperature, the more a Schottky with higher rated Tjma, will help reduce the 
heatsink size. 

Guideline 8. 


Within a given T imax Class, lowest losses and smallest heatsink will usually be obtained by selecting the 
Schottky from the lowest voltage class that is compatible with the circuit voltage. 


Applicable Schottky RESULTING EFFECT ON PERFORMANCE 


General Choice made by 
Guideline Designer Heatsink Max 


RATED T, t 
(TJmax Class) 


SCHOTTKY SIZE 


RATED Varn 
(Varn Class) 


HEATSINK SIZE 





HEATSINK TEMP 


Figure 21. Summary of general application design guidelines. 
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WORST-CASE LOSSES OF 
50HQ045 VERSUS 
JUNCTION TEMP 


VA 
Cae, vA Ty = 135°C 
] Afro eek 
C/ =a 
A / ae Rya = 439°C/W 
le 


A OPERATING 
LI/ POINT 
{~~ 


LOSSES (WATTS) 


an a 
y 


NOTES: CONDUCTION DUTY CYCLE IS 0.83 
CURRENT IS SOA 
REVERSE VOLTAGE DUTY CYCLE IS 0.17 
REVERSE VOLTAGE IS 34V 





Tayg = 50°C JUNCTION TEMPERATURE (°C) "Jax 


LOCUS OF Ry @)IF AMBIENT TEMP. 


(A) LOCUS OF Ry, FOR MIN LOSSES 
INCREASES BY 2°C. OPERATION 








RJA = ie = 3.27°C/W BECOMES THERMALLY UNSTABLE 
Rsa = Rya - Rys (C) LOCUS OF Ryq THAT GIVES 
= 3.27 - 108 OPERATING Ty = 150°C AT 
= 2.19°C/W Tame = 60°C 
150 - 60 _ 
LOCUS OF Ryq FOR Ry = = 3.95°C/W 
Ty = 150°C ee 
J = ee Ro, = 395 - 1.08 
RJA = apg = 439°C/W = 2.87°C/W 
Rgq = 4.39 - 1.08 (C) LOCUS OF Ry, ©) FOR Tayp = 50°C 
= 331°C/W OP. Ty IS 135°C. LOSSES = 21.6W 


Figure 22. Comparison of different heatsink thermal 
resistances and operating points. (General Guidelines 
7 and 2). 


Clearly, use of a heatsink that gives a junction to 
ambient thermal resistance locus that is nearly tangential 
to the Schottky loss curve is a flirtation with thermal 
instability. Locus B, for example, gives an operating 
junction temperature of Tj,,,,. This operating point, in 
this particular example, borders on instability. An increase 
in ambient temperature of about 2°C above the design 
maximum would shift locus B to position B’ and thermal 
runaway would occur. 


A safe basis for setting the heatsink thermal resistance 
is to size it so that the operating junction temperature 
reaches Tyna, Only when the ambient temperature 
exceeds the maximum design value by a set margin, say 
10 to 15°C. Based on a 10°C margin in ambient 
temperature, the maximum junction operating 
temperature in the example considered in Figure 22 would 
be about 135°C, as illustrated. 


Operation of this same Schottky at a lower value of 
maximum design current will translate to a higher junction 
temperature margin being needed for a given ambient 
temperature margin; this is because of the greater non- 
linearity between losses and junction temperature at lower 
operating current. 
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Figure 23 shows a set of relationships between the losses 
and junction temperature, for a given operating voltage, 
with varying levels of maximum design operating current. 
Loci of the junction to ambient thermal resistance that 
satisfy a fixed ambient temperature margin of 10°C are 
shown. Because the reverse losses remain constant as the 
design operating current decreases, the total losses and 
the heatsink size do not decrease proportionately with 
decreasing design current. 


The safe design operating junction temperature (point 
X) decreases significantly with decreasing current, to 
maintain a safe distance from the point of thermal 
instability. Note that the fixed 10°C ambient margin 
translates to a junction temperature margin that varies 
from 15 to 55°C, as the maximum design forward current 
decreases.3 


X = DESIGN OPERATING 
JUNCTION TEMP 
FOR EACH CURRENT 


LOSSES (WATTS) 





100 120 140 160 
TEMPERATURE (°C) 


50 60 80 


TAMB 


Notes: Conduction duty cycle is 0.83 
Reverse voltage duty cycle is 0.17 
Reverse voltage is 34V 


Figure 23. Characteristics illustrating the reduction in 
design operating junction temperature as the 
Schottky’s design operating current is reduced. 
(General Guideline 1). 


3in a situation where the reverse losses are significant in relation to the forward 
losses, two intersection points are possible on the Schottky power loss curve. 
The higher of these intersection points is critically unstable and has no physical 
meaning. 


This can be understood by considering that operation is at the “high” 
intersection point and postulating a small increase in junction temperature; this 
would result in immediate thermal runaway, because the losses increase faster 
than the heatsink can arrest them. A small decrease in temperature, on the 
other hand, would precipitate a further “cascading” decrease, until the lower, 
stable intersection point is reached. 





2. Axial Lead Schottkys 


An axial lead Schottky is not designed for mounting 
directly on a heatsink, or to have heat directly removed 
from the surface of the package. Heat removal from the 
junction is via the leads to a terminal post or a copper 
clad area on a PC board. 


Heat removal from an axial lead Schottky carnot, 
therefore, be as efficient as from a ‘‘heatsinkable’’ 
package, and power density and current density must as 
a result be relatively low. Reverse power losses, which are 
independent of current, will thus be relatively high. 


Operation of an axial lead Schottky is a good example 
of the situation discussed above, in which the operating 
current density is relatively low. The design operating 
junction temperature must be significantly less than the 
Schottky’s rated Tj,,, to keep a safe margin from 
thermal runaway. 


Loss characteristics for the International Rectifier axial 
leaded 50SQ100 Schottky, operating in a 15V Flyback 
power supply at output currents of 3.5 and 4.5A, are 
illustrated in Figure 24. The 3.5A design requires a 
junction to ambient thermal resistance of 44°C/W, while 
the 4.5A design requires 35°C/W. In the first case, the 
design junction operating temperature margin is 25°C, 
and in the second case, 30°C below the rated maximum. 
This is based on a 10°C ambient temperature margin. 


DESIGN OPERATING 
TEMPERATURE = 150°C 


LOSSES AT 3.5A 
OUTPUT 


LOSSES (WATTS) 


DESIGN 
OPERATING 


120 140 
JUNCTION TEMPERATURE (°C) 





160 180 


T ymax 


Figure 24. Operating characteristics and operating 
points for 50SQ100 axial lead Schottky in 15V flyback 
converter, at output currents of 3.5 and 4.5A. 





3. Setting the Heatsink Thermal Resistance 


General Guideline 2: The smallest heatsink design is the 
one that gives a safe but not excessive thermal margin. 
Sizing the heatsink to minimize the total losses, or to 
arbitrarily add thermal margin, can require a 
disproportionately large heatsink. 


Thermal resistance is the ratio of temperature rise to 
losses. If minimum losses occur at a relatively low 
operating junction temperature, then heatsink temperature 
rise would have to be kept relatively low to minimize the 
losses, requiring a relatively low value of heatsink thermal 
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resistance. Thus, a relatively large heatsink would be 
needed, particularly because the physical size of the 
heatsink often increases disproportionately with 
decreasing thermal resistance. 


In the example illustrated in Figure 22, minimum total 
losses, 21.4W, occur at a junction temperature of about 
120°C, (point Y). Line A is the locus of the required 
junction to ambient thermal resistance needed to achieve 
this operating point. This has a slope of 3.27°C C/W. 
The corresponding thermal resistance of the heatsink 
would be 3.27 — 1.08 = 2.2°C/W. 


Locus C, on the other hand, which is sufficient to 
maintain a safe thermal margin, corresponds to a heatsink 
thermal resistance of about 2.9°C/W. This is a 31% higher 
heatsink thermal resistance than that for minimum losses; 
the corresponding physical size of the heatsink could 
typically be 30 to 40% smaller. 


Arbitrary addition of thermal margin has similar 
disproportionate repercussions on the heatsink size. The 
effect is particularly compounded in a situation where 
reverse losses are low and conduction losses predominate. 
In this case, increasing the heatsink size (beyond that 
required for a safe design) only increases the losses, 
because conduction losses increase with decreasing 
temperature. This would require a disproportionate 
increase in heatsink size, while the efficiency would 
simultaneously be degraded. 


4. Increasing the Die Size 


General Guideline 3: Schottky losses and heatsink size 
can be decreased by selecting a larger Schottky. This can 
be a very effective way of decreasing the overall physical 
size of the output rectifier, though eventually a point of 
diminishing returns is reached. 


For given output voltage and current, a larger Schottky 
will operate at lower current density, and hence with lower 
conduction losses. Reverse losses, however, will be higher 
because reverse current of a larger die will be higher. The 
net result, up to a point, will be lower total losses and 
a smaller heatsink. At some point, however, further 
increasing the Schottky die area may start to require a 
larger heatsink in order to keep the junction temperature 
low enough that a safe distance from thermal instability 
is maintained. This point will not typically be reached in 
practical application. 


An example is illustrated in Figure 25, and summarized 
in Table 6. Four different 30V, 150°C Schottkys are 
assumed to operate in a 5V, 100A power supply, at a 
conduction duty cycle of 0.5, and a reverse voltage duty 
cycle of 0.5, with a reverse voltage of about 11V. The 
design operating points for the four Schottkys are shown. 


The 55HQO30 (1 x 200 mil die per leg), though 
adequate, has total losses of about 10.4% of the output 
power, and requires a heatsink thermal resistance of 
2.27°C/W. 


It should be stated that consideration of the larger 
Schottkys in this example has been done to illustrate that 
a point of diminishing returns can be reached, rather than 


66 99 bs by 
nen to represent a ‘‘real’’ choice that would be seriously 


3 24oNoosd nN ee considered by the designer. After all, a 242NQ Schottky 
= operating with 50% duty cycle is about a 5 to 1 ‘‘overkill,”’ 
3 ae ueran relative to the design output current of 100A. 


DESIGN OPERATING POINT 
182NQ030 


5. Using a Higher Ty ax Class to Reduce Heatsink Size 





General Guideline 4: A Schottky of a given size with a 


"50 60 80 100 120 140 160 180 higher T pmax Class has larger losses, but can operate at a 
Tame TEMPERATURE (°C) higher heatsink temperature and therefore with a smaller 
Notes: Conduction duty cycle is 0.5 heatsink, than a Schottky with a lower T yma, class. 
Current is 100A 


Reverse voltage duty rig is 0.5 
Reverse voltage is 11.4V 


Thus a higher T jg, class Schottky generally optimizes 


Figure 25. Operating characteristics and operating heatsink size, while a lower Tymgx class Schottky 
points for different sizes of Schottky in a 5V 100A generally optimizes efficiency. 
power supply. (General Guideline 3). 


The 122NQ030, (2 x 200 mil die per leg), has smaller 
total losses, about 8.2% of the output power. The required 
heatsink has a thermal resistance of 3.37°C/W and, 


LOSSES OF LOSSES OF 





therefore, will be significantly smaller. nee s TANODAS 

The 182NQ030 (3 x 200 mil die per leg) gives a further E 
decrease in losses to about 7.5% of the output power. The a 
heatsink required to ‘‘suppress’’ the reverse loss 2 
contribution, and keep a safe operating junction 
temperature, has only slightly higher thermal resistance 
than that needed for the 120NQ030. 

Finally, the 242NQ030 (4 x 200 mil sq die) has 
marginally lower losses. The heatsink required, however, 
has slightly lower thermal resistance than needed than for JUNCTION TEMPERATURE °C 
the 182NQ030. Notes: Conduction duty cycle is 0.83 

Reverse voltage duty cycle is 0.17 
Reverse voltage is 34V 

To summarize, moving from the one-die 55HQ030 to individual nesta assured 
the two-die 122NQ030 achieves significant improvements Figure 26. Operating characteristics and operating 
in efficiency and heatsink size. The larger International points illustrating that a 175°C rated Schottky 
Rectifier 182NQ030 and 242NQ030 Schottkys, however, (121NQ045) has higher losses, but requires a smaller 
offer small additional advantage in terms of efficiency, heatsink than a comparable 150°C rated Schottky 
and none in terms of heatsink size. (120NQ045). (General Guideline 4). 

TABLE 6 


Summary of data illustrating that increasing the Schottky size reduces losses and heatsink size, but 
eventually reaches point of diminishing returns. 
















LOSSES 



























LOSSES (2 SCHOTTKYS) DESIGN 
SCHOTTKY PER % OUTPUT OPERATING HEATSINK 
TYPE SCHOTTKY POWER T, Rsa 






WwW °C/W 





°c 








55HQ030 
122NQ030 

182NQ030° 
242NQ030 


NOTES: CONDUCTION DUTY CYCLE IS 0.5 
CURRENT IS 100A 
REVERSE VOLTAGE DUTY CYCLE IS 0.5 
REVERSE VOLTAGE IS 11.4V 
MAXIMUM DESIGN AMBIENT TEMPERATURE IS 50°C 
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This guideline represents an important choice available 
to the circuit designer. It is a restatement of the fact that 
the lowest losses don’t necessarily mean the smallest 
heatsink. 


If efficiency, minimization of total losses, and relatively 
low heatsink temperature are more important than 
minimization of the size of the heatsink, then a lower 
Tymax Class Schottky may be the better choice. If 
minimization of heatsink size is more important than 
minimization of losses, then a higher Ty;,,,, class 
Schottky will generally be the better choice. 


A typical example comparing the operating points and 
heatsink requirements of the International Rectifier 
120NQ045 (150°C rated) and 121INQ045 (175°C rated) 
Schottkys, in a 100A, 5V forward converter, is illustrated 
in Figure 26. 


The 150°C rated 120NQ045 Schottky has the lower 
losses. The higher junction to ambient temperature rise 
of the 175°C Schottky, however, allows a higher heatsink 
thermal resistance — hence a smaller heatsink. 


These results are summarized in Table 7. 


TABLE 7 
Comparison of losses and heatsinks required for 
150°C and 175°C “T jmax Class” Schottkys, operating 
in a 100A, 5V power supply. (General Guideline 4). 


DESIGN 





NOTES: CONDUCTION DUTY CYCLE IS 0.83 
REVERSE VOLTAGE DUTY CYCLE IS 0.17 
REVERSE VOLTAGE IS 34V 


6. Designing for a Given Heatsink Temperature 


Another consideration is whether other components are 
to be mounted on the heatsink with the Schottkys. Higher 
Tymax Class Schottkys allow a higher heatsink 
temperature; this temperature might be too high for the 
other components on the same heatsink. 


Sometimes, too, safety requirements may dictate that 
the heatsink temperature does not exceed some limit, for 
example 100°C. This could force the design to a larger 
heatsink and a Schottky with a lower rated Tax, though 
if heatsink temperature as such is not an issue, a better 
approach might be to use a separate heatsink for the 
‘‘lower temperature’? components. 


General Guideline 5: If system constraints, not the 
Schottky’s temperature capability, dictate that the 
heatsink temperature must be kept to some maximum, 
then the smallest heatsink will be obtained with the most 
efficient Schottky. 
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In this design situation, both the maximum heatsink 
temperature and the maximum ambient temperature are 
defined. Hence the heatsink to ambient temperature rise 
is defined. It is therefore axiomatic that the highest 
heatsink thermal resistance (i.e., the smallest heatsink) will 
be obtained with the lowest loss Schottky. 


7. Designing for High Ambient Temperature 


General Guideline 6: Selection of a larger Schottky can 
facilitate operation at a higher ambient temperature. 


As shown under Guideline 3, losses of a correctly 
chosen larger Schottky and the corresponding heatsink 
size, are smaller than for a smaller Schottky. This can be 
particularly helpful where the ambient temperature is 
high, and heatsink requirements are more stringent. 


Table 8 shows a comparison of design operating points 
for International Rectifier 55HQ030 and 120NQ030 
Schottkys, operating in the 5V, 100A power supply, at 
maximum design ambient temperatures of 50°C, 70° 
and 85°C. 


TABLE 8 
Comparison of losses and heatsinks required for 
55HQ030 (1 x 0.200 x 0.200 Die) and 122NQ030 (2 
x 0.200 x 0.200 Die), for design ambient temperatures 
of 50°C, 70°C, and 85°C. (General Guideline 6). 


DESIGN 


NOTES: CONDUCTION DUTY CYCLE IS 0.5 
CURRENT IS 100A 
REVERSE VOLTAGE DUTY CYCLE IS 0.5 
REVERSE VOLTAGE IS 11.4V 


The size of the heatsink required for the larger 
120NQ030, particularly for ambient temperatures of 70°C 
and 85°C, will be considerably smaller than that needed 
for the smaller 5OHQO30. 


General Guideline 7: The higher the ambient temperature, 
the more a Schottky with a higher rated Tjmq, will help 
reduce the heatsink size. 


As ambient temperature increases, the allowable margin 
between junction and ambient temperature shrinks less 
rapidly for a Schottky with a higher rated Tj,,,,. Thus, 
the required thermal resistance of the heatsink shrinks less 
rapidly. An example, chosen particularly to illustrate the 
point, is summarized in Table 9. 


TABLE 9 
Comparison of losses and heatsinks required for 
150°C and 175°C “‘Ty Class” Schottkys, at ambient 
temperatures of 50°C and 70°C. (General Guideline 7). 


DESIGN 


SCHOTTKY] T jmex 
TYPE |RATINGIT,,5| LOSSES 


NOTES: SCHOTTKY S2 IN FORWARD CONVERTER ON INDIVIDUAL 
HEATSINK 
CONDUCTION DUTY CYCLE IS 0.83 
CURRENT IS 150A 
REVERSE VOLTAGE DUTY CYCLE IS 0.17 
REVERSE VOLTAGE IS 34V 





At a 50°C ambient, the 150°C rated 120NQ045 requires 
a heatsink with a thermal resistance of 0.61°C/W; the 
175°C rated 121NQ045 requires a heatsink thermal 
resistance of 0.91°C/W. 


At 70°C ambient, the 150°C Schottky needs a heatsink 
with an ultra-low thermal resistance of 0.36°C per watt. 
The heatsink thermal resistance required for the 175°C 
rated Schottky is about 83% higher, and much more 
achievable. 


8. Selecting the Right Voltage Class 


General Guideline 8: Within a given T jmq, Class, lowest 
losses and smallest heatsink will usually be obtained by 
selecting the Schottky from the lowest voltage class that 
is compatible with the circuit voltage. 


A lower voltage class Schottky has lower forward 
voltage drop and lower conduction losses. Reverse leakage 
losses of a lower voltage Schottky will be somewhat 
higher. But generally total losses will be lower and heatsink 
size smaller, for the Schottky with the lowest voltage class 
compatible with the circuit operating voltage. 





A typical example is summarized in Table 10. The 
heatsink and losses of a ‘‘correctly chosen’’ 30V rated 
122NQ030, versus those of a 45V rated 120NQ045, ina 
5V, 150A bridge converter, are compared. Losses of the 
30V Schottky are 9.6% of the output power, versus 11.8% 
for the 45V rated Schottky. The heatsink for the 30V 
Schottky has 17% higher thermal resistance and will be 
appropriately smaller. 


IV. OPERATING CONDITIONS IMPOSED ON THE 
SCHOTTKYS IN SWITCHING POWER SUPPLIES 


A prerequisite to designing a Schottky into a power 
supply is to define the operating current and voltage 
waveforms that are imposed on the Schottkys. These 
operating waveforms depend upon the circuit. 


Figures 27, 29, and 31, show the most common 
‘*forward,’ ‘‘bridge’’ and ‘‘flyback’’ switching power 
supply circuits respectively. Idealized current and voltage 
waveforms for each circuit are shown in Figures 28, 30, 
and 32 respectively. 


Regulation of the output voltage is achieved by 
controlling the conduction duty cycle of the switching 
transistor (or transistors). As the input voltage increases, 
the conduction duty cycles of the Schottkys change; peak 
Schottky voltage increases, and the voltage-duty cycle (i.e., 
the portion of the cycle during which reverse voltage is 
applied) decreases. 


Calculation of the conduction power losses of the 
Schottkys requires definition of the current waveforms, 
and of the range of conduction duty cycle. Calculation 
of the reverse power losses requires definition of the 
reverse voltage applied to the Schottkys and of the 
associated voltage-duty cycle. 


The current and voltage operating conditions will now 
be examined. It will be assumed that the maximum 
conduction duty cycle of the switching transistor (or 
transistors) is 0.5, at the extreme end of the operating 
range where the input voltage is minimum and the output 
current is maximum. At this point, the PWM controller 
works ‘‘flat out’’ to deliver the required output voltage. 
As load current decreases, or as input voltage increases, 
the transistor conduction duty cycle is cut back by the 
PWM controller to maintain a constant output voltage. 


TABLE 10 
Comparison of losses and heatsinks for 30V and 45V class, 150°C class Schottkys, for a 5V 150A bridge 
converter. (General Guideline 8). 













CONDUCTION 









NOTE: INPUT VOLTAGE RANGE IS 2:1 







REVERSE 


LOSSES LOSSES 
SCHOTTKY | Tymax | VOLTAGE PER PER 
TYPE RATING | RATING SCHOTTKY | SCHOTTKY 


°C Vv WwW WwW % °C °c 
122NQ030 150 34.2 1.6 9.6 130 110 
120NQ045 150 43.1 1.25 11.8 138 114 









TOTAL 












LOSSES DESIGN 
BOTH OPERATING | MAXIMUM | HEATSINK 
SCHOTTKYS JUNCTION SINK THERMAL 
% POWER OUT TEMP. TEMP. RESISTANCE 





°C/W 


0.84 
0.72 
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Figure 27. Basic schematics of forward and double 
forward converters. 


(a) LOW INPUT VOLTAGE (b) HIGH INPUT VOLTAGE 
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Figure 28. Idealized Schottky voltage and current 
waveforms in ‘“‘forward” converter circuits. 
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Figure 29. Basic schematics of half-bridge and full- 
bridge converters. 
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(a) LOW INPUT VOLTAGE 


(b) HIGH INPUT VOLTAGE 
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Figure 30. Idealized Schottky voltage and current 
waveforms in “bridge” converter circuits. 


SCHOTTKY 


Ms 


+4 





INPUT 


Figure 31. Basic schematic of flyback converter. 





(a) LOW INPUT VOLTAGE (b) HIGH INPUT VOLTAGE 
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Figure 32. Idealized Schottky voltage and current 
waveforms in flyback converter. 








A. Forward and Double Forward Converters 
Forward and Double Forward converters impose 

essentially the same operating current and voltage 

waveforms on the output Schottky rectifiers. 


The output rectifier circuit and idealized waveforms are 
shown in Figure 28. 


1. Schottky Current and Conduction Duty Cycle 
Low Input Voltage 


At full load and low input voltage, the conduction duty 
cycle of Schottky 1 is: 


DimaxFL = 0.5 (1) 
Likewise, the conduction duty cycle of Schottky 2 is: 
DominFL = 9.5 (2) 


E-23 


At all conduction duty cycles, each Schottky is assumed 
to carry a constant current, Ip, throughout its 
conduction period. (This ignores the small super-imposed 
ripple component.) 


High Input Voltage 


At full load and high input voltage, the conduction duty 
cycle of Schottky 1 is: 


VIN Low FL 
Dinint, = 0.5 ————— (3) 

VIN HIGH FL 

The conduction duty cycle of Schottky 2 is 
DomaxeL = 1 - DiminFi 
V 

— 1-05 SIN LOW FL (4) 

IN HIGH FL 


VIN Low FL/ VIN HIGH FL iS the ratio of low to high input 
voltage at full output current. 


2. Schottky Voltage and Voltage-Duty Cycle 


The general relationship between the peak transformer 
voltage, V7, (which is essentially the same as the peak 
Schottky voltage, Vpx scy) the output voltage, Vo, and 
the conduction duty cycle D,p, of Schottky 1, at full 
output current is: 


_( + y) Vo + Vr 


Vr (5) 
Dirt 
= Vpx scH 
where y = voltage drop across the smoothing 
inductor at full load, expressed as 
a fraction of Vo 
Vr = forward voltage drop of Schottky 


at full current 


Substituting a typical value for y, of 0.04, and for Vr, 
of 0.5, gives: 


1.04 Vo + 0.5 


6 
Dirt _ 


Vr = VpxscH = 


Low Input Voltage 


Substituting Djyaxr, = 0.5 (equation (1)), into 
equation (6), the peak Schottky voltage at low input 
voltage and full load is: 


1.04Vo + 0.5 


0.5 u 


Vp scH Low = 





The voltage-duty cycle at full load and low input 
voltage, Dy Low FL; IS: 


Dy tow FL = DimaxFL (8) 


0.5 


High Input Voltage 


Substituting for D, ping, (equation (3)) into equation 
(6), the peak Schottky voltage at high input voltage and 
full load is: 


(1.04Vo + 0.5) Vin HIGH FL 


0.5 - 


VpK SCH HIGH = Vv 
IN LOW FL 


The voltage duty cycle at full load and high input 
voltage, Dy HIGH FL> iS: 


DiminFL 


Dy HIGH FL 


V 
0.5 —1N LOW FL 


(10) 
VIN HIGH FL 


The above assumes that the input voltage has a steady 
value of Vin picu FL: In practice, this voltage will have 
some superimposed ripple. 


The actual peak Schottky voltage could perhaps be 10% 
higher than that given by equation (9). The Schottky 
voltage will also be somewhat higher than given by 
equation (9) at no load, due to ‘‘natural’’ input voltage 
rise as load current decreases. 


B. Half- and Full-Bridge Circuits 
Half- and Full-Bridge converters impose essentially the 
same operating waveforms on the Schottky output 


rectifiers. 


The output rectifier circuit and idealized current and 
voltage waveforms are shown in Figure 30. 


1. Schottky Current and Conduction Duty Cycle 
Low Input Voltage 


At full load and low input voltage, the conduction duty 
cycles of both Schottkys are 
DinaxFL = 0.5 (11) 


Each Schottky is assumed to carry a constant current 
Ip throughout its conduction period. 


High Input Voltage 


At full load and high input voltage, each Schottky 
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carries the full load current Ig for duty cycle DiinFt, 
given by: 


VIN LOW FL 


DminFL = 0.5 (12) 


VIN HIGH FL 


During the intervening ‘‘freewheeling’’ periods, each 
Schottky carries half the full load current, Ip/2, for a 
total duty cycle Diiaxr_, given by: 


VIN LOW FL 


DmnaxFL = 1 - (13) 


VIN HIGH FL 
2. Schottky Voltage and Voltage Duty Cycle 


Inspection of the voltage waveforms in Figures 28 and 
30 shows that the relationships between peak Schottky 
voltage, output voltage, and input voltage are the same 
for the bridge circuits as for the forward converter circuits. 


Equations (7) through (10) therefore apply. 


C. Flyback Circuit 


The flyback circuit can be operated in either of two 
different modes. Energy stored in the transformer 
secondary during the flyback period can either be partially 
discharged or totally discharged. The latter mode is 
common and will be assumed here. 


The output rectifier circuit, and idealized waveforms 
of current and voltage associated with the ‘‘total energy 
discharge’’ mode, are shown in Figure 32. 


1. Schottky Current and Conduction Duty Cycle 


The duration of the energy discharge period, during 
which the Schottky conducts, is a function of the output 
voltage, the output current, and the inductance of the 
transformer’s secondary. It is not related to the power 
supply’s input voltage. 


Thus, for a given output voltage and full load output 
current, the Schottky conduction period remains constant, 
regardless of the input voltage. Thus, the Schottky’s full 
load conduction duty cycle typically will remain constant 
at 0.5, independent of the input voltage. This is assumed 
to be the case here. 


Unlike the case in the forward and bridge converters, 
the Schottky current waveform is triangular, as illustrated. 
The current ramps down from an initial peak, Ipx, of 4x 
the average load current, to zero, over half the output 
cycle. 


The average and rms values of the Schottky current are: 


Tay scH = Io (14) 


Io 


Irms sco = 4— (15) 


2. Schottky Voltage and Voltage Duty Cycle 


During the Schottky conduction period, the positive 
transformer secondary voltage is: 

Vr+ = Vo + Ve (16) 

where Vp is the Schottky’s forward voltage drop. 

Assuming Vy has a nominal value of 0.5V, then: 

Vr+ = Vo + 0.5 (17) 

During the transistor conduction period, Drrans, the 

negative voltage-integral across the transformer secondary 

is equal and opposite to the voltage integral during the 
Schottky’s conduction period. Therefore: 

Vz. Drrans FL = (Vo + 0.5) 0.5 (18) 

The peak Schottky voltage, Vpx scy, during the transistor 

conduction period is the sum of Vo and Vr. 


(Vo + 0.5) 0.5 
VexscHn = Vo (19) 
DTRANS FL 
The corresponding voltage duty cycle is: 
Dy rp = Drrans FL (20) 


During the idle period, when both the transistor and the 
Schottky are OFF: 


Vex sch = Vo (21) 
The corresponding idle voltage duty cycle is: 
Dy ipte = 9.5 - Drrans | (22) 


Low Input Voltage 


At low input voltage and full load, Drpans py = 0.5. 
Substituting into equation (19): 


Vek scH Low = Vo + (Vo + 90.5) 
= 2Vo + 0.5 (23) 
Substituting into equation (20): 
Dy tow FL = 9.5 (24) 


High Input Voltage 


The conduction duty cycle of the transistor at full load 
and high input voltage is: 


VIN LOW FL 


‘Drrans = 0.5 (25) 


VIN HIGH FL 
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Substituting into equation (19): 


VIN HIGH FL 
Vpx scH HIGH = Vo + (Vo + 0.5) —————— 


(26) 
IN LOW FL 
Substituting into equation (20) and (25): 
Dy niu FL = Drrans FL 
esp VIN LOW FL (27) 
VIN HIGH FL 
Substituting into equation (22) and (25): 
Dy ite = 9.5 - Drrans 
V 
— 05-05 —IN LOW FL (28) 
VIN HIGH FL 


As load current decreases, the conduction duty cycle 
of the transistor will decrease, shortening the period 
during which the Schottky is exposed to the highest peak 
voltage. 


The amplitude of the peak Schottky voltage will 
increase somewhat above that given by equation (26), due 
to natural voltage rise as load current diminishes. 


D. Summary of Circuit Operating Conditions 
1. General Relationships 


Table 11 gives a summary of the general relationships 
between Schottky current, output current, and input 
voltage range, and between Schottky voltage, output 
voltage, voltage duty cycle and input voltage range, for 
forward, bridge, and flyback circuits. 


2. Quantification of Output Voltage and Input Voltage 
Range, as a Function of Schottky Voltage Rating 


The output voltage and permissible range of input 
voltage, against which the power supply is able to maintain 
a constant output voltage, can now be quantitatively 
established for each Schottky voltage class, for each type 
of power supply circuit considered. Table 12 gives a 
summary. This information is derived from the general 
relationships shown in Table 11. 


Table 12 assumes that the maximum Schottky voltage 
at full load and maximum input voltage is about 75% of 
the Schottky’s repetitive voltage rating. This leaves about 
a 33% margin for switching voltage transients. This will 
generally be adequate, especially in view of the transient 
avalanche capability of International Rectifier Schottkys. 





TABLE 11 
General relationships for Schottky current and voltage. 


SCHOTTKY CURRENT @ DUTY CYCLE SCHOTTKY VOLTAGE @ DUTY CYCLE 


CIRCUIT AT MINIMUM AT FULL LOAD, AT FULL LOAD, 
INPUT AT MAXIMUM MINIMUM MAXIMUM 
VOLTAGE INPUT VOLTAGE INPUT VOLTAGE INPUT VOLTAGE 


FORWARD CONVERTER 2 (1.04 Vo + 0.5) 


V 
6 2(1.04V, + 0.5) 
DOUBLE FORWARD 05 @  Vinrow 


CONVERTER Vv 
IN LOW 
Vin HIGH 0. 


Vin HIGH 


HALF BRIDGE 2 (1.04 Vo + 0.5) 


Vin LOW 


V 
2(1.04V, + 0.5) ——— 


FULL BRIDGE : : Vivien < @  Viniow 


“Vin Low 
Vin Low 0.5 


V VIN HIGH 
IN HIGH 


2 (Vo + 0.5) 
(0.5 + Vo) 
Pa IN LOW 


@ 


0.5 Vin LOW 


Vin HIGH 
AND 


V 
Vo @ 0.5 - 0.5 ——— 


IN HIGH 


Vin HIGH 





TABLE 12 
Output voltage and input voltage range versus Schottky voltage class. 


FORWARD, DOUBLE FORWARD, 
HALF-BRIDGE AND BRIDGE CONVERTERS FLYBACK CONVERTERS 


SCHOTTKY MAXIMUM MAXIMUM 
VOLTAGE | OUTPUT MAXIMUM TYPICAL AC | SCHOTTKY MAXIMUM TYPICAL AC | SCHOTTKY 
VOLTAGE RATIO LINE INPUT VOLTAGE ‘RATIO LINE INPUT VOLTAGE 

HIGH TO LOW VOLTAGE | (EXCLUDING | HIGH TO LOW VOLTAGE | (EXCLUDING 

INPUT VOLTAGE RANGE TRANSIENTS) | INPUT VOLTAGE TRANSIENTS) 


80 TO 280 
80 TO 160 
160 TO 320 


85 TO 255 60 TO 300 


90 TO 155 

180 TO 310 

90 TO 155 65 TO 170 
180 TO 310 130 TO 340 
80 TO 160 

150 TO 300 

85 TO 255 60 TO 300 


70 TO 160 75 TO 300 
80 TO 270 60 TO 360 
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E. Impact of Input Power Factor Correction 


It has been tactily assumed so far that a conventional 
line input rectifier, as shown in Figure 33(a), is used to 
convert the incoming ac line voltage to primary dc voltage. 
The steady state primary voltage rises and falls in direct 
relationship to rising and falling ac line input voltage. The 
conduction duty cycle of the transistor (or transistors) in 
the high frequency switching converter is regulated to keep 
a fixed output voltage. 


In a ‘‘universal’’ power supply, designed to operate 
from nominal line voltages of, say, 115 and 240V, (without 
change of input rectifier circuit connection), the total 
range of conduction duty cycle of the transistors could 
be about 3 to 1. The output Schottkys would, therefore, 
be exposed to about a 3 to 1 range of applied reverse 
voltage. 


While such designs are common, particularly at lower 
power levels, many higher power designs, (above a few 
hundred watts) are expected in future to use a primary 
boost converter, as shown in Figure 33(b). 


The major purpose of the boost converter is to correct 
the power factor of the input ac line current, by actively 
forcing a sinusoidal ac line current to flow. A secondary 
benefit of the boost converter is that its output voltage 
— the voltage across the reservoir capacitor C — can be 
regulated to a constant value, as the input ac line voltage 
varies. For example, the output voltage of the boost 
converter could be held at 400V, over a range of input 
line voltage from, say, 80 to 280V. 


With this front-end regulation, the high frequency 
switching converter is not exposed to widely varying input 
voltage, and therefore does not need to provide a wide 
range of conduction angle control, at least in normal 
operation. 


A reduced range of input voltage for the switching 
converter means a lower peak voltage applied to the 
output Schottkys. This opens the door for improving the 
efficiency of the output rectifier by using Schottkys with 
a lower Vprm Class and correspondingly lower forward 
voltage drop. 


In the ideal case (for the Schottkys), a design could be 
conceived where each Schottky operates at a constant 50% 
conduction duty cycle, and is exposed to just twice the 
output voltage. Thus, a 5V power supply could use a 15V 
Schottky. 


A common design requirement, though, must not be 
ignored. This is that the output power must be 
maintained, uninterrupted, in the event of transient 
(typically one or two cycle) loss of input ac line voltage. 
When this occurs, the input boost converter can no longer 
keep a constant voltage on the primary reservoir capacitor, 
because temporarily there is ‘‘nothing to boost.’ The 
reservoir capacitor must now continue to deliver energy 
to the load, while holding a sufficient voltage that the 
switching converter, by its own pulse width control, can 
maintain the required output voltage. 


(a) CONVENTIONAL INPUT RECTIFIER 
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Figure 33. Functional diagrams of switching power supplies with (a) conventional input line rectifier and 
with (b) boost converter to correct the input line power factor. 
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How much the voltage on the primary reservoir 
capacitor will decay under this transient condition 
depends upon the duration of the power outage, and the 
size of the reservoir capacitor. In any event, the only 
means of regulating the output voltage in this situation 
is by duty cycle control of the transistors of the switching 
converter. This means, unfortunately, that the normal 
operating duty cycle of the switching converter must be 
cut back to keep the necessary reserve in hand for 
temporary line outages. The resulting peak voltage applied 
to the Schottkys will be less than the ideal minimum. 


Thus, though the range of Schottky conduction duty 
cycle and applied reverse voltage can be reduced by a front- 
end boost converter, some range of regulation within the 
switching converter will often still be needed, and the 
required Schottky voltage rating will ‘‘suffer’’ accordingly. 


Nonetheless, for a given output voltage, it will often 
be possible to ‘‘drop down’’ a Schottky voltage class. 
Thus, a SV power supply might now typically use a 30V 
rated Schottky, where previously it needed a 45V rating. 
Likewise, 12 and 15V power supplies might drop from 60 
or 100V Schottkys, to 45V types. 


The required Schottky voltage rating will depend upon 





the duration of ac line outage over which output power 
must be maintained, and upon the size the primary 
reservoir capacitor. 


Table 13 shows the range of primary voltage droop 
permissible for various ‘‘reduced voltage class’’ Schottkys, 
for 5, 12, and 15V outputs, where a front-end regulator 
is used. It is assumed that the peak voltage applied to the 
Schottky (exclusive of switching transients) would be 
about 70% of the rated repetitive working voltage. 


TABLE 13 
Permissible voltage drop on primary reservoir (boost 
converter) capacitor, for various VRRNM class 
Schottkys and various output voltages. 


MAX. PERMISSIBLE 
TRANSIENT VOLTAGE 
DROOP 
P.U. OF NOMINAL 
OPERATING VOLTAGE 


SCHOTTKY 


Van OUTPUT 
CLASS VOLTAGE 


CIRCUIT-RELATED DESIGN GUIDELINES 


Guideline 1. 


In a Forward Converter with two similar Schottkys, Schottky 2 generally has greater losses than 
Schottky 1. The heatsink must be sized to keep the junction temperature of Schottky 2 within safe 
limits, under the worst-case condition of high input voltage and full load current. 


Guideline 2. 


Judicious selection of “Mixed Schottkys” for a Forward Converter that operates over a wide range of input 
voltage can allow Schottky 1 to be a “lower-rated” device than Schottky 2. Total losses will be a little 
higher, but heatsink size will be virtually the same. 


Guideline 3. 


A common heatsink for both Schottkys in a Forward Converter allows the Schottky with the highest losses 
to take advantage of the other's “share” of heatsink. The size of a single common heatsink will generally 
be physically smaller than the combined size of the heatsinks needed for each Schottky individually. 


Guideline 4. 


Total Schottky losses in the Forward and Bridge converters are essentially the same, using the same 
Schottkys. The heatsink for a Bridge converter, however, can be significantly smaller, because the 
symmetrical operation of the Bridge versus the assymetrical operation of the Forward converter results 
in equal power sharing between the Schottkys and a lower individual junction to sink temperature rise. 


Guideline 5. 


Schottkys of a given die size and process type have essentially the same worst-case design losses, 
regardless of their package type, for given output current, output voltage, and input voltage range. But 
Schottky package type will determine heatsink thermal resistance. 


Guideline 6. 


In a Flyback Converter, a 175°C rated Schottky will generally offer similar or better efficiency, while requiring 
a Significantly smaller heatsink, than a 150°C rated Schottky. 


Figure 34. Summary of circuit-related design guidelines. 
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V. DESIGNING THE SCHOTTKY INTO A SWITCHING 
POWER SUPPLY 


General guidelines have been presented that outline the 
fundamental basics behind choosing a Schottky, sizing the 
heatsink and setting a safe operating temperature. 


Knowing a power supply’s output voltage, output current, 
input voltage range and maximum ambient temperature, and 
having tentatively chosen a candidate Schottky, the engineer 
can now get down to the final design task of determining 
the required heatsink thermal resistance, operating junction 
temperature, and worst-case losses. 


It will generally be assumed, for Forward and Bridge 
converters, that both Schottkys are mounted on a common 
heatsink. (The Flyback converter, of course, has only one 
Schottky.) A common heatsink is inherent for a dual 
Schottky, where both rectifiers are housed in a single 
package. It will also be the most frequent choice where 
individual Schottkys are used. 


During the course of the following design presentation, 
several important points relating to Schottky requirements 
and their performance in the different circuits will emerge. 
These Circuit Related Guidelines are collected together in 
Figure 34, and are offered, for the moment, without 
explanation. Each will be discussed as it is encountered. 


A. Heatsink Temperature Determined by Schottky 
Temperature Capability 


It is assumed in the following sections, that for any chosen 
Schottky, of whatever Tyjnax OF Verm Class, the objective 
is to minimize the size of the heatsink, consistent only 
with maintaining a safe operating temperature margin for 
the Schottkys. 


In some designs an overriding requirement may exist 
that the heatsink temperature must not exceed a given 
maximum. Depending upon the choice of Schottky, this 
may or may not be coincidentally satisfied by a 
‘‘minimum heatsink’’ design. If not, the heatsink size will 
have to be increased beyond the minimum that gives a safe 
thermal design for the Schottky. This design situation will 
be addressed later. 


1. Forward and Double-Forward Converters 


a. Schottky 1 and Schottky 2 the same 


The design procedure will be illustrated by considering 
a 200A, 5V forward (or double-forward) converter, using 
two International Rectifier 240NQ045 Schottkys. The 
maximum ambient temperature is 50°C; the range of 
input voltage variation is 3:1. 


As defined in Table 11, the range of conduction duty 
cycle of Schottky 1 is 0.5 to 0.17, and of Schottky 2, the 
range is 0.5 to 0.83. The maximum reverse voltage applied 


to each Schottky occurs at maximum input voltage and 
is 34V (excluding switching transients), at a duty cycle of 
0.17. 


Operation at high input voltage 


The worst-case design operating condition will be at 
full output current and high input voltage. At this point, 
Schottky 2 carries the output current for most of the cycle 
(83%) and will have significantly higher losses than 
Schottky 1. The heatsink must be sized to ensure that 
Schottky 2 operates safely within its thermal limits at this 
point. 


The first step in determining the heatsink thermal 
resistance is to derive the relationship between the total 
(forward and reverse) losses of each Schottky, at full load 
and high input voltage, as a function of junction 
temperature. 


The conduction losses of Schottky 1 at junciton 
temperature T, are: 


Pconp1 = Io * (Vr @ Io @ Ty) ®* Dy minFt = (29) 


where Io is the output current and (Vr @ Ip @ T)) is the 
limiting forward voltage drop at current Ip and junction 
temperature T;. 


The reverse losses of Schottky 1 at junction temperature 
Ty are: 


Previ = Vr ® (Ir @ Vr @ T)) © DiminFt (30) 


where Vp is the applied reverse voltage and (Ip @ Vp @ T)) 
is the maximum reverse leakage current at reverse voltage 
Vp and junction temperature T;. 


The total losses of Schottky 1 at junction temperature 
Ty) are: 


Pror1 = Pconpi + Previ (31) 


The conduction losses of Schottky 2 at junction 
temperature T, are: 


Pconp2 = Io * (Vr @ Io @ T)) * (1 - Diminrt) (32) 


The reverse losses of Schottky 2 at junction temperature 
Ty are: 


Prev2 = Vr ® (Ip @ Vr @ T)) ® Di mine (33) 


The total losses of Schottky 2 at junction temperature 
Ty are: 


Pror2 = Pconp2 + Prev2 (34) 


Figure 35 shows the power losses of Schottkys 1 and 2, 
as a function of junction temperature, calculated from 
equations (29) through (33), for the 240NQ045 Schottkys 
operating in the above 200A 5V Forward Converter, at 
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the worst-case asymmetrical operating condition, at which 
Dy, minFL is 0.17. 


The forward voltage drop and reverse leakage current 
data given in the data sheet for the 240NQ045 have been 
used to calculate the losses. The relationships given in the 
data sheet between reverse leakage current, junction 
temperature and reverse voltage, are representative of a 
typical device. A conservative multiplier of 1.5 has been 
applied to the reverse loss component of the total losses 
shown in Figure 35, to represent an absolute worst-case 
design. 


We are now set to calculate the required thermal 
resistance of the heatsink. As discussed in Section Al, a 
good design criterion is to base the heatsink thermal 
resistance on the hypothetical scenario that it would take 
an increase of 10°C in the ambient temperature above the 
design maximum, for the Schottky’s operating junction 
temperature to reach Tjmax- 


The total losses under this hypothetical scenario can 
be conservatively estimated by assuming that both 
Schottkys would simultaneously operate at Tymax.- This 
is pessimistic, because Schottky 1 actually runs cooler 
than Schottky 2; therefore, the total losses assumed for 
it would be a bit higher than ‘‘reality,’ (adding a bit more 
conservatism to the resulting design). 


From the power loss curves for Schottky 1 and Schottky 
2 in Figure 35: 


Prom = 99 W @T; = 150°C 


150°C 


Prom = 33 W @T; 


Pron + Pror2 = 132 W 
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Figure 35. Operating characteristics for 200A, 5V 
forward converter ‘‘same Schottky” design. Both 
Schottkys are 240NQ045. (Common Heatsink). 


The junction to ambient temperature rise of Schottky 2 
under this condition is: 


Tyas2 = 150 - (Tamp + 10) 
= 150 - (SO + 10) 
= 90°C 

Tjss2 = Pror2 Ris2 
= 99 e 0.35 
= 34.7°C 

Tsa = Tyas2 - Tis,s2 
= 90 - 34.7 
= §5.3°C 
Tsa 

ror + Prom) 


55.3 
132 


= 0.42°C/W 


Having determined the required heatsink thermal 
resistance, it remains now to determine the operating 
points for Schottkys 1 and 2, at the actual maximum 
design ambient temperature of 50°C. 


This is done by a simple reiterative procedure: 


Start by picking a sink temperature T, (for example, 
100°C.) In Figure 35, draw the straight line locus of Ry-s 
(0.35°C/W for the 240NQ045) that intersects the 
temperature axis at 100°C (Line A). Read the losses of 
Schottky 1 and Schottky 2 at the intersection points of 
line A with the Schottky loss curves: 


Pror2 = 89.5 W 
Prom = 19 W 


Compare the already established design value of Rsa 
(0.42°C/W) with the value of Rs, that would yield the 
assumed sink to ambient temperature rise (in this case, 
100 - 50 = 50°C), when operating with the above 
combined Schottky losses: 


100 - 50 


Ry Se 
SA 89.5 + 19 


0.46°C/W 


The above value of Rs, is higher than the already 
established known design value. Therefore, the originally 
assumed value of Ts of 100°C was too high. 
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Reiterate with a lower value of Tc. Try: 
Ts = 95°C 


From the intersection of the new locus (B) of Rjs with 
the Schottky loss curves: 


Prom = 89W (@ T; of 126°C) 
Prom: = 19W (@T; of 102°C) 
——e 95 - 50 
(89 + 19) 
= 0.42°C/W 


The above value of Rs, is the already established 
‘*‘known’’ design value. Therefore the assumed value of 
Ts of 95°C was correct. 


A summary of the above data is shown in Table 14. 
Operation at low input voltage 


The foregoing design analysis has dealt with the worst- 
case operating condition, under which the conduction 
duty cycle and power dissipation of Schottky 2 is much 
higher than that of Schottky 1. At this point Schottky 
2 runs at a higher junction temperature, 126°C, versus 
102°C for Schottky 1. The heatsink must, therefore, be 
sized to keep the necessary operating temperature margin 
for Schottky 2. 


At the low end of the input voltage range, both 
Schottkys operate at the same duty cycle, (it is assumed 
here to be 0.5). At this point, the conduction losses of 
Schottky 1 will be higher than at high input voltage, while 
those of Schottky 2 will be lower. The combined 
conduction losses of both Schottkys will be about the 
same as at high input voltage, because the output current 
is the same and Schottky forward voltage drops are 
virtually the same (i.e., ignoring small differences of 
junction temperature). 


At low input voltage, a much lower reverse voltage, 
about 11V, is applied to each Schottky. Though the 
voltage-duty cycle is longer (0.5 versus 0.17), the reverse 
losses will be lower. 


Total combined forward and reverse losses of both 
Schottkys will, therefore, be lower and the heatsink 
temperature will be lower. Schottky 1, will, however, 
operate at a higher junction temperature than at high 
input voltage, because of its greater conduction duty cycle, 
though it will run cooler than Schottky 2 at maximum 
input voltage. 


Losses of the two Schottkys at minimum input voltage 
are shown as a function of operating junction temperature 
in Figure 35. Given the already established heatsink 
thermal resistance of 0.42°C/W, the operating point x’ 
shown in Figure 35 is determined, by the same process 
of reiteration used above. 


The losses of each Schottky are now 52.5W, and the 
operating junction temperature is about 113°C. 


A summary of the above data is included in Table 14. 


Unbalanced operation of Schottkys in Forward 
Converters 


At this point, the following Circuit Related Guideline 
can be summarized. 


Circuit-Related Guideline I: In a Forward Converter with 
two similar Schottkys, Schottky 2 generally has greater 
losses than Schottky 1. The heatsink must be sized to keep 
the junction temperature of Schottky 2 within safe limits, 
under the worst-case condition of high input voltage and 
full load current. 


b. Schottkys 1 and 2 different 


As has been seen, a Forward Converter operates at 
‘‘lopsided’’ duty cycles for the two Schottkys. This 
imposes much greater losses on Schottky 2 than on 
Schottky 1. 


TABLE 14 
Summary of data for various 5V, 200A power supply designs. Max. Ambient Temperature = 50°C; Input 


Voltage Range = 
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As illustrated in Table 14, in a 200A, SV Forward 
Converter, the maximum losses of Schottky 1, of 52.5W, 
occur at minimum input voltage; by contrast the 
maximum loses of Schottky 2, of 89W, occur at maximum 
input voltage. Schottky 1, in reality, is under-utilized; it 
could be replaced by a smaller device. 


Assume that Schottky 1 is replaced by the lower current 
120NQ045, while Schottky 2 remains a 240NQ045. Both 
are still mounted on the same heatsink. 


The losses of each Schottky, at the minimum and 
maximum input voltage operating conditions, are shown 
as a function of junction temperature in Figure 36. 


It is not immediately obvious which operating condition 
(high or low input voltage) will dictate the required 
heatsink size. At low input voltage, Schottky 1 has higher 
losses and will run hotter than Schottky 2, particularly 
because, being a smaller device, its junction to sink 
thermal resistance is higher. 


At high input voltage Schottky 2 has higher losses, and 
even though it has lower thermal resistance, will probably 
run hotter than Schottky 1. Total combined losses of both 
Schottkys will probably be somewhat greater at high input 
voltage because reverse losses are higher. 


Each operating condition needs to be examined, to 
ascertain which is most severe and therefore governs the 
choice of heatsink. 


At low input voltage, Schottky 1 definitely runs hotter 


than Schottky 2, (because both have the same current and 
conduction duty cycle, and Schottky 1 is smaller than 
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Notes: Conduction duty cycle at high input is 0.17/0.83 for Schottky 1 and 2 
Conduction duty cycle at low input is 0.5/0.5 for Schottky 1 and 2 
Reverse voltage duty cycle at high input is 0.17/0.17 for Schottky 1 and 2 
Reverse voltage duty cycle at low input is 0.5/0.5 for Schottky 1 and 2 
Reverse voitage at high input is 34V 
Reverse voltage at low input is 11.4V 


Figure 36. Operating characteristics for 200A, 5V 
forward converter “mixed Schottky” design. Schottky 
1 is 120NQ045, Schottky 2 is 240NQ045. (Common 
Heatsink). 


Schottky 2). The heatsink must hold the Schottky 1 
junction temperature to 150°C at an ambient of 
(Tams + 10°C): 
Tyar = 150 = 60 
= 90°C 


Tys) = Prom ® Rysi 


65 @ 0.55 


36°C 


’. Tsa = 90 - 36 


54°C 


The total losses of both Schottkys will be assumed 
(conservatively) to be the sum of their losses at 
Tyas = 150°C 

54 


a R Se Ne ca 
SA (65 + 55) 


0.45°C/W (35) 


At high input voltage, it needs to be checked which 
Schottky will have the greatest junction to sink 
temperature rise, under the hypothetical scenario of the 
operating junction temperature just reaching rated Tj max 
at (Tamp + 10). Whichever Schottky has the greatest 
temperature rise under this condittion is the one which 
will govern the needed heatsink for this operating 
condition. 
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Figure 37. Operating characteristics for 200A 5V 
forward converter “mixed Schottky” design. 
Schottky 1 is 120NQ045, Schottky 2 is 240NQ045. 
(Individual Heatsinks). 
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Referring to Figure 36, Schottky 1 will have a junction 
to sink temperature rise of: 


Tysi Prom *° Rijs) 


29 @ 0.55 


16°C 


Schottky 2 will have a junction to sink temperature rise 
of: 


Tys2 = Pror2 ® Rys2 


99 ¢ 0.35 


II 


34.7°C 
Clearly, Schottky 2 governs the required heatsink. 
Proceeding with the calculation for Schottky 2: 


150 - 60 


Tya2 


90° 


Tys2 = Pror2 ® Rys2 


99 @ 0.35 
34.7°C 


Ts, = 90 - 34.7 


39,3°C 


55.3 
99 + 29 


0.43°C/W (36) 


Comparing the value of Rsa given by equations (35) 
and (36), for the low and high input voltage conditions 
respectively, a smaller heatsink thermal resistance (just) 
is required for the high input voltage condition. This, 
therefore, takes precedence and the required heated 
thermal resistance is: 


Rsa = 0.43°C/W. 


It remains now to find the actual operating point of 
each Schottky at the actual maximum design ambient 
temperature of 50°C. 


Again, this is done for the minimum and maximum 
input voltage conditions, by assuming a sink temperature, 
(and hence a sink to ambient temperature difference), and 
drawing the locus of junction to sink thermal resistance 
of each Schottky, which intersects the temperature axis 
at the assumed sink temperature. 
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The losses at the intersection points of each assumed 
thermal resistance locus with its Schottky loss curve are 
summed and multiplied by the known heatsink thermal 
resistance of 0.43°C/W. When the resulting sink to 
ambient temperature equals the originally assumed value, 
the originally assumed sink temperature was the correct 
choice. 


Figure 36 shows loci of the junction to sink thermal 
resistances of Schottkys 1 and 2 that emanate from the 
correct sink temperatures (98°C and 100°C) for the high 
and low input voltage conditions respectively. 


Table 14 gives a summary of operating junction 
temperatures and power losses. 


c. Comparison of “Same Schottky” versus ‘Mixed 
Schottky” designs 


The ‘‘Same Schottky’’ and ‘‘Mixed Schottky’’ design 
results, shown in Table 14, call for comment. 


The worst-case total losses of the ‘‘Mixed Schottky’’ 
design are about 9% higher. This is a result of substituting 
a smaller 120NQ045 Schottky for the larger 240NQ045, 
as Schottky 1. 


The required heatsink, however, is virtually the same 
for both designs. The reason is that the worst-case design 
condition has shifted from Schottky 2 at high input 
voltage to Schottky 1 at low input voltage. This smaller 
Schottky can be permitted to operate at a somewhat 
higher junction temperature than Schottky 2 because its 
lower reverse leakage current requires a somewhat smaller 
temperature margin. 


These conclusions are summarized as follows: 


Circuit-Related Guideline 2: Judicious selection of 
“‘Mixed Schottkys’’ for a Forward Converter that operates 
over a wide range of input voltage can allow Schottky 1 
to be a lower-rated device than Schottky 2. Total losses 
will be a little higher, but heatsink size will be virtually 
the same. 


d. Individual heatsinks 


Sometimes, where Schottkys 1 and 2 are selected as 
different types, to match them to the asymmetrical circuit 
operation, it could also be physically convenient to have 
each on its own heatsink, essentially thermally isolated 
from the other. 


An individual heatsink must be sized exclusively for the 
highest losses of its Schottky, without being able to take 
relief from the fact that when one Schottky is heavily 
loaded, the other is lightly loaded, and vice versa. 


An analysis of heatsink requirements and operating 
junction temperatures in the same 200A, 5V Forward 
Converter considered above, using mixed 120NQ045 and 
240NQ045 Schottkys with individual heatsinks, is shown 
in Figure 37. 





Schottky 1 has maximum losses at low input voltage. 
The locus of junction to ambient thermal resistance 
needed for an operating junction temperature of 150°C 
at (Tampa + 60°C) is shown. 


The intersection of the thermal resistance locus with 
the Schottky’s power loss characteristic gives an operating 
junction temperature of 138°C, with corresponding losses 
of 64W. 


Rar = (138 — 50) 
64 

= 1.38°C/W 

“. Rsar = Rua - Rysi 

= 1.38 - 0.55 

= 0.83°C/W 


Schottky 2 has maximum losses at high input voltage. 
The locus of junction to ambient thermal resistance 
needed for an operating junction temperature of 150°C 
at (Tamp + 10) is shown. 


The intersection point of the thermal resistance locus 
with the Schottky’s power loss versus junction 
temperature characteristic gives an operating junction 
temperature of 132°C, with losses of 90W. 


Ryo = (132 - 50) 
90 
= 0.91°C/W 
. Rsaz = Riyaz - Riso 
= 0.91 - 0.35 
= 0.56°C/W 


Table 14 summarizes the operating temperatures, power 
losses and heatsink requirements for the two Schottkys. 


e. Common vs individual heatsinks 
The above results confirm the following: 


Circuit-Related Guideline 3: A common heatsink for both 
Schottkys in a Forward Converter allows the Schottky 
with the highest losses to take advantage of the other’s 
“‘share’’ of heatsink. The size of a single common heatsink 
will generally be physically smaller than the combined size 
of the heatsinks needed for each Schottky individually. 


2. Bridge Converters 


In a bridge converter, the Schottkys operate 
symmetrically. Since both Schottkys deliver the same 
power into the heatsink, each can be considered to interact 
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only with its ‘‘half’’ of the heatsink. Analytically, this 
is equivalent to each Schottky being mounted on an 
individual heatsink that has twice the thermal resistance 
of the single combined heatsink. 


To illustrate a design example, consider again a 200A, 
5V power supply with a maximum ambient temperature 
of 50°C, and a 3 to 1 range of input voltage, using 
240NQ045 Schottkys. 


Figure 38 shows the calculated losses of each Schottky 
as a function of junction temperature, at the maximum 
and minimum input voltage operating conditions. The 
losses, as before, are calculated from the forward voltage 
drop and reverse leakage current information given in the 
Schottky’s data sheet, in combination with the Schottkys’ 
operating conditions defined in Table 11. Note that half 
the total output current freewheels through both Schottkys 
during portions of each cycle. 


Figure 38 shows that at T),,,, (150°C), the losses are 
highest at high input voltage, due to the contribution of 
the reverse losses. This is the operating condition that the 
heatsink must cater to, under the hypothetical scenario 
that the ambient temperature rises 10°C above maximum. 


The required locus of junction to ambient thermal 
resistance is shown. At high input voltage, the operating 
junction temperature of each Schottky is 122°C, and the 
losses 48W. At low input voltage, the operating junction 
temperature is 132°C, and the losses 53W. — 


132 - 50 
iA: = 53 
= 1,.55°C/W 
Rsai _ Rsa2 = (1.55 = 0.35) 
= 1.2°C/W (for each Schottky) 
LZ 
Rsa = 


0.6°C/W (combined for both 
Schottkys) 


The above information is summarized in Table 14. 


3. Comparison of Heatsink Requirements for Forward 
and Bridge Converters 


The design results for the Forward and Bridge 
converters shown in Table 14 illustrate an important 
advantage of the Bridge Converter, so far as the output 
Schottkys are concerned. 


Circuit-Related Guideline 4: Total Schottky losses in the 
Forward and Bridge Converters are essentially the same, 
using the same Schottkys. The heatsink for a Bridge 
converter, however, can be significantly smaller, because 


the symmetrical operation of the Bridge versus the 
asymmetrical operation of the Forward Converter results 
in equal power sharing between the Schottkys and a lower 
individual junction to sink temperature rise. 


The reason is that the Bridge does not have the 
‘‘lopsided’’ operating condition of the Forward converter 
at high input voltage. This asymmetrical operation causes 
uneven power-sharing between the two Schottkys. The 
result is that the junction temperature rise of Schottky 
2 above the sink is significantly greater than that of 
Schottky 1, allowing less permissible sink to ambient 
temperature difference, and demanding a larger heatsink. 


A further fact, though not specifically addressed by 
Table 14, is summarized as follows: 


Circuit-Related Guideline 5: Schottkys of a given die size 
and process type have essentially the same worst-case 
design losses, regardless of their package type, for given 
output current, output voltage, and input voltage range. 
But Schottky package type will determine heatsink 
thermal resistance, because different package types have 
different junction to sink thermal resistance. 


The reason is that for a given operating junction 
temperature, Schottky losses are determined by the die, 
not (to any significant degree) by the package. 


The required junction to ambient thermal resistance is 
set by the maximum safe junction operating temperature; 
for a given design ambient, this temperature will be 
essentially the same, regardless of Schottky package, or 
whether the circuit is a Forward or Bridge converter. 


Differences in the junction to heatsink thermal 
resistance for different package types are therefore 
reflected directly as differences in the thermal resistance 
required for the external heatsink; but these differences 
have no significant influence on the losses. A ‘‘low’’ 
package thermal resistance means a ‘‘high’’ heatsink 
thermal resistance, and vice versa. 


4. Flyback Converters 


With reference to the operating waveforms shown in 
Figure 32, the assumed duty cycle of the Schottky current 
at full load is constant at 0.5, independent of the input 
voltage. Thus, the Schottky’s full load conduction losses 
are independent of the input voltage. 


Reverse power losses, on the other hand, are a function 
of the input voltage and are maximum at maximum input 
voltage. 

a. Conduction Losses 


The waveshape of the Schottky current is triangular, 
as shown in Figure 32. 


The initial peak value of the Schottky current is 4x the 
dc output current. The average Schottky losses due to this 
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Figure 38. Operating characteristics for 200A, 5V 
bridge converter with 240NQ045 Schottkys. 
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Figure 39. Instantaneous conduction losses of 


20FQ045 Schottky with triangular “flyback” current 
waveforms of (a) 80A peak and (b) 40A peak, 
corresponding to average dc output currents of flyback 
converter of 20A and 10A respectively. 


triangular current waveform need to be calculated. A 
simple rule of thumb for doing this will now be 
demonstrated, by reference to a specific example. 


Instantaneous conduction losses in a 20FQ045 
Schottky, with triangular current waveforms having peak 
values of 80A and 40A, are shown in Figure 39. As 
illustrated, the average losses for each current are about 
the same as would be obtained with an equivalent 
triangular loss waveform, with an initial value of 
approximately 0.84 x the actual initial loss value. 





This gives the following empirical rule for calculating 
the average conduction losses: 


Average average value of an equivalent triangular 
conduction = loss waveform, having a peak value of 
losses 0.84 x the actual peak losses. 


This rule is convenient, because it eliminates the need 
to calculate the actual instantaneous losses over the full 
current waveform, as has been done in Figure 39. 
Instead it is necessary only to calculate the value, at the 
initial peak of the current, then apply the rule to find 
the average losses. 


Application of the above rule to the specific examples 
shown in Figure 39 gives the following results, for a 
Flyback Converter using the 20FQ045 Schottky, 
Operating with a conduction duty cycle of 0.5: 


Average 
Peak Average Peak Conduction Losses 
Flyback (DC) Conduction (Peak losses 
Current Output Losses x 0.84 x 0.5 x 0.5) 
A A WwW WwW 
40 10 20.5 4,3 
80 20 53.5 11.25 


b. Reverse Power Losses 


The highest reverse power losses occur at maximum 
input voltage. Using the information in Table 11, for 
junction temperature T): 


Prev = Vri © (Ip @ Vari @ Ty) ® Dinin 
+ Vo ® (Ir @ Vo @ Ts) * Dyipiz (87) 


where 


Vv 
Vg = OS-¢ Ve). a 


VIN Low 


VIN Low 
Di min = 


VIN HIGH 


Vv 
Dugas 05405 


VIN HIGH 


In general, the second term of equation (37), 
representing the reverse power loss during the idle period, 
is small by comparison with the first term, and can be 
neglected. 


c. Design Example 


The design procedure to determine the operating point 
and heatsink requirements for a flyback converter will be 
illustrated by considering a 5V supply, operating over a 
5:1 range of input, for the output currents and Schottky 
types shown in the three left hand columns of Table 15. 


Figure 40 shows the calculated (combined conduction 
and reverse) losses of the Schottky, plotted as a function 
of junction temperature, for each of the above designs. 
Junction to ambient thermal resistance loci and design 
operating points are also shown. The design operating 
points for each situation are summarized in Table 15. 


d. Schottky Performance in Flyback Converters 


The design results summarized in Table 15 illustrate the 
following: 


- Circuit Related Guideline 6: In a flyback converter, a 


175°C rated Schottky will generally offer similar or better 
efficiency, while requiring a significantly smaller heatsink, 
than a 150°C rated Schottky. 


The reason why the 175°C rated Schottky offers the 
same or better efficiency stems from the forward voltage 
drop characteristics of the two processes, compared earlier 
in Figures 5 and 6. At high peak current density, the 





. TABLE 15 
Comparisons of design data for 5V, 10, 20 and 30A flyback converters using 20FQ045 (150°C rated) and 


30FQ045 (175°C rated) Schottkys. 


DC OUTPUT SCHOTTKY RATED 


CURRENT TYPE Tic 


20FQ045 
30FQ045 
20FQ045 
30FQ045 
20FQ045 
30FQ045 





SCHOTTKY SCHOTTKY OPERATING 
LOSSES LOSSES T, 


Ww °c 
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LOSSES (WATTS) 


LOSSES OF 30FQ045 
AT 10A OUTPUT 


MAX. AMBIENT TEMPERATURE = 50°C 


60 80 100 120 140 160 180 
JUNCTION TEMPERATURE (°C) 


Notes: Conduction duty cycle is 0.5. 
Reverse voltage of 33V is applied for 0.1 duty cycle. 
Reverse voltage of 5V is applied for 0.4 duty cycle. 





Figure 40. Operating characteristics for 5V, 30A, 20A 
and 10A flyback converters using 20FQ045 (150°C 
TJmax) and 30FQ045 (175°C TJmax Schottkys. 


forward voltage drop of a 175°C rated Schottky is about 
the same or lower than that of a 150°C rated Schottky. 


The flyback converter operates at relatively high peak 
current density; it therefore favors this property of the 
175°C rated Schottky. 


Heatsink size required for a 175°C Schottky is 
significantly smaller, because the allowable junction 
temperature rise is greater. 


B. Heatsink Temperature Constrained by 
System Requirement 


The prime objective of the design procedure outlined 
so far has been to size the heatsink to provide a safe 
operating temperature margin for the Schottky. The 
resulting heatsink temperature depends upon the choice 
of Schottky and could typically be anywhere between 
80°C and 130°C. 


Sometimes system requirements will dictate that the 
heatsink temperature does not exceed a given maximum; 
this may override basic Schottky thermal stability 
considerations. 


If the maximum design operating current is close to the 
rated current of the chosen Schottky, the internal junction 
to case temperature rise will be relatively large; the 
heatsink temperature will need to be relatively low and 
therefore may anyway be less than the maximum allowed 
by the system. Conversely, if the maximum design 
operating current is significantly lower than the Schottky’s 
rated current, the heatsink temperature for a stable 
thermal design can be relatively high, and may be higher 
than the system will allow. 


For situations where the maximum heatsink 
temperature must be limited, the foregoing ‘‘minimum 


heatsink’’ design procedure is valid only if the resulting 
heatsink temperature is lower than the allowed maximum. 
If not, the thermal resistance of the heatsink must be 
reduced, below that needed for the ‘‘minimum heatsink’’ 
design (thus adding further thermal margin to the 
Schottky’s worst-case design operating point). 


In a design where the heatsink need be determined only 
by the temperature capability of the Schottky, a higher 
Tyjmax Class Schottky will generally yield a smaller 
heatsink, and a higher heatsink temperature, but not 
optimum efficiency. 


In a design that disallows a heatsink temperature above 
a given maximum, a lower Tj,,,x, more efficient, 
Schottky will always give a smaller heatsink, provided that 
the design maximum heatsink temperature allows a stable 
Schottky junction operating temperature. 


1. Designing for a Given Heatsink Temperature 


The procedure for determining the thermal resistance 
for a given maximum design heatsink temperature is 
illustrated in Figure 41. 


X = OPERATING POINTS FOR 
“MINIMUM oN DESIGN 


Y = OPERATING POINTS FOR 
“Ts = 100°C MAX.” DESIGN 


—+— +- - —— 





LOSSES EACH 
SCHOTTKY AT 


= | HIGH INPUT 
OUTPUT CURRENT = 200A VOLTAGE 








LOSSES EACH 
SCHOTTKY AT 


LOW INPUT 
VOLTAGE 
=I 
| 
MAX. AMBIENT 
TEMP = 50°C 




















| 


Tg FOR “MIN. HEATSINK” 
DESIGN IS 113°C 


60 80 100 120 140 160 
JUNCTION TEMPERATURE (°C) 





Notes: Conduction duty cycle at high input is 0.17 at 200A and 0.66 at 100A. 
each Schottky 
Conduction duty cycle at low input is 0.5 at 200A each Schottky. 
Reverse voltage duty cycle at high input is 0.17 each Schottky. 
Reverse voltage duty cycle at low input is 0.5 each Schottky. 
Reverse voltage at high input is 34V. 
Reverse voitage at low input is 11.4V. 


Figure 41. Operating characteristics for 200A, 5V 
bridge converter with 240NQ045 Schottkys. 


A maximum design heatsink temperature of 100°C is 
assumed for the Bridge converter previously considered 
in Figure 38. The heatsink temperature for the ‘‘minimum 
heatsink’’ design already considered is 113°C. This is now 
greater than the permitted design maximum. 


The power losses in each Schottky for a heatsink 
temperature of 100°C are found by drawing the locus of 
the junction to sink thermal resistance for the Schottky 
(°.35°C/W), that passes through the temperature axis at 
100°C. The corresponding operating points are Y1 and 
Y2, at low and high input voltage respectively. 





The losses are highest at low input voltage, and are 53W 
per Schottky. Therefore: 


Ts - Tams 


Rsa —— 
Total Schottky Losses 


_ (100 - 50) 
2x 53 


0.47°C/W 


The above value of thermal resistance, 0.47°C/W, needed 
for a maximum heatsink temperature of 100°C, compares 
with the previously determined value of 0.6°C/W, for the 
‘‘minimum heatsink’’ design. 


Vi. SILICON VERSUS HEATSINK TRADE-OFFS 


As has been seen, the thermal resistance required of the 
heatsink, for a given power supply output current, can 
be significantly influenced by the choice of Schottky type, 
as well as by the choice of converter circuit. So far, we 
have observed the effect of Schottky and circuit choice, 
in terms of heatsink thermal resistance values — but have 
not related these values to the actual physical size of the 
heatsink. 


Before considering some actual examples, it will be 
instructive to consider the fundamental relationship 
between Schottky power dissipation (hence operating 
current) and the required heatsink thermal resistance.4 


‘ACCEPTABLE’ HEATSINK 
SIZE USUALLY CALLS 
ia EG POWER < 0.5, 


“THERMAL 


“THERMAL 
RESISTANCE RATIO’ / 


1-(REPRESENTATIVE 
/ \ OF HEATSINK SIZE) 





0.102 03 04 05 06 0.7 08 09 1.0 
| POWER P.U. OF Pray 

| Pmax = Tya/Rys 

| | 


Figure 42. “Thermal resistance ratio’ and “heatsink 
size” versus power dissipation. 


4These fundamentals actually apply to all power semiconductors, not just 
Schottkys. 
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A. Power Dissipation vs Thermal Resistance 


As the operating power dissipation in a Schottky 
increases, the required heatsink thermal resistance 
decreases more than inversely, because the increasing 
internal temperature rise allows less available temperture 
rise for the heatsink. 


As more of the total available (i.e., junction to ambient) 
temperature rise is ‘‘used up’’ in the junction to sink 
temperature rise, less is available for the sink. 


The increasing demand on the heatsink with increasing 
power dissipation can be expressed in terms of the ratio 
of the external (i.e., heatsink to ambient) and internal (i.e., 
junction to sink) thermal resistances5. The general 
relationship is shown in Figure 42. The reciprocal of the 
thermal resistance ratio (the thermal conductance ratio) 
increases much more rapidly than the increase of power. 


To accentuate the problem, the physical size of the 
heatsink will generally increase more than proportionally 
to the thermal conductance ratio, because heatsinks 
become relatively less efficient thermally as they grow 
larger. On top of this, operating current increases less than 
proportionally with increasing power because the 
Schottky’s voltage drop rises as the current rises. Thus, 
a point of diminishing returns is reached beyond which 
the heatsink size becomes disproportionate to the extra 
current that it permits. 


For these reasons, it is rare to find a practical design 
for which the Rga: Ryg thermal resistance ratio is less 
than unity. (Liquid cooling is an exception.) A thermal 
resistance ratio close to unity is representative of a design 
where the physical size of the heatsink will be quite large 
relative to the Schottky. Designs that are sensitive to 
heatsink size generally cannot have such a low thermal 
resistance ratio as this. For these designs, it will generally 
be necessary to use ‘‘more Schottky” and ‘‘less heatsink.’ 


B. Design Examples 
1. ‘‘Minimum heatsink’’ design 


Figure 43 illustrates various conceivable examples of 
Schottky and heatsink combinations, for a 200A, 5V 
power supply, designed to operate over a 3:1 range of input 
voltage. 


-These examples are based upon a ‘‘minimum heatsink’”’ 
design, that allows a safe operating temperature margin 
for the Schottky, without other constraints on the heatsink 
temperature. The examples consider the 200, 201, 400, and 
401CNQ Schottkys, in Forward and Bridge converters. 


The forced air cooled heatsink extrusion shown in 
Figure 45 is assumed. 


The major impact of the choice of Schottky and the 
choice of circuit, on the heatsink size are clearly 
demonstrated. 


5Case-to-sink thermal resistance is lumped with the device thermal resistance 
in this ratio. 


FORWARD CONVERTER 
Ts = 72°C Tg = 93°C 


Oo} 400CNQ 
Roa = 0.4°C/W 
Rsa: Rys = 2.0 

Ts = 121°C 
fe 401CNQ 
Roa = 0.63°C/W 


Roa: Rysg = 3.2 
Ts = 97°C 


Rsa = 0.17°C/W Roa = 0.34°C/W 
Roa: Rys = 0.57 Rsa: Rys = 1.13 


BRIDGE CONVERTER 
Ts = 111°C 
a = Ts = 142°C 
[eL4oocnafo]) fq] aoreno Jof 
REA = 0.57°C/W = Rgq = 0.85°C/W 
Roa: Rysg = 2.9 Rsa: Rys = 4.3 


zoocna{o}| | fol 201cNaJo] 


Roa = 0.399C/W Rsa = 0.56°C/W 
Roa: Rys = 1.3 Rsa: Rys = 1.87 


Note: Tap = 90°C, 1000 LFM Air Flow 
(Heatsink shaded area) 


Figure 43. Various possible Schottky/heatsink choices for a 200A, 5V power supply, where heatsink 
temperature is determined by Schottky temperature capability only. 


The following conclusions can be drawn: 


(a) The 200 CNQ, in the Forward converter, requires 


(b) 


(c) 


an impractically large heatsink. The corresponding 
Rsa: Ryjs ratio is less than 1.0. 


The 400A rated Schottkys generally require 
substantially less heatsink than the 200A rated 
Schottkys. 


The 175°C rated Schottkys (201 and 401CNQ) 
require significantly smaller heatsinks than the 
150°C rated Schottkys (200 and 400CNQ) in any 
given situation. Heatsink temperatures, though, 
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are consistently higher for the 175°C Schottkys. 


(d) The Bridge circuit requires a significantly smaller 
heatsink than the Forward Converter for any given 
design situation. This is because of the 
symmetrical operation of the Bridge versus the 
asymmetrical operation of the Forward converter. 


2. Heatsink temperature restricted 


Figure 44 illustrates various examples of Schottky and 
heatsink combinations, for a 200A, SV Bridge converter, 
where the overriding design criterion is that the heatsink 
temperature must not exceed 100°C. 





BRIDGE CONVERTERS 
Ts = 100°C 


400CNO 401CNO 


Roa = 0.44°C/W 
Rga: Rys = 2.2 
P = 113W 


Rsa: Rysg = 2.35 
P = 106W 


100°C 





Ts = 100°C Tg 
201CNQ 


Roa = 0.36°C/W 
Rsa: Rys = 1.2 


Note: Tayp = 50°C, 1000 LFM Air Flow 
(Heatsink shaded area) 


Figure 44. Comparison of various Schottky/heatsink 
choices for a 200A, 5V power supply where heatsink 
temperature is restricted to 100°C. 
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Figure 45. Typical relationship between length of 
heatsink extrusion and thermal resistance. 


The following conclusions can be drawn: 


(a) The heatsink size required for a given Schottky 
type is larger than that needed for the ‘‘minimum 
heatsink’’ design represented in Figure 43. 
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(b) The more ‘‘silicon intensive’? 400/401ICNQ 
modules require smaller heatsinks than their 
200/201CNQ counterparts. 


(c) The 150°C Ty, class Schottkys, with their lower 
losses, require smaller heatsinks than the less 
efficient 175°C T),,,, class Schottkys. 


This is a reversal of the ‘‘roles’’, depicted in Figure 43, 
for a ‘‘minimum heatsink, unrestricted sink temperature’’ 
design. In that case, the less efficient 175°C class 
Schottkys require smaller heatsinks, because their 
operating temperatures are higher. 


Vil. “OR-ING” SCHOTTKY 
A. What It Is 


Critical loads often employ parallel-connected power 
supplies, with redundant power capability, to enhance 
system reliability. In the event of failure of one or more 
power supplies, the healthy ones continue to supply 
uninterrupted power to the load. 


In these situations, an OR-INGS rectifier is connected 
in series with the output of each power supply, as 
illustrated in Figure 46. When all power supplies operate 
normally, each ‘‘OR-ING’’ diode carries the output . 
current of its power supply and has no reverse voltage 
applied. Failure of any power supply results in that 
OR-ING diode ceasing to carry current; instead it blocks 
the system output voltage, preventing current from flowing 
back into the faulty supply from the others. 


It is critically important that the voltage drop of an 
OR-ING diode is low, in order to maintain the best 
possible system efficiency. The OR-ING diode’s voltage 
rating need be compatible only with the system voltage, 
which typically will be SV. A continuous voltage rating 
of 15V is therefore more than adequate for an OR-ING 
diode in a S5V system. 


The required characteristics of an OR-ING diode lend 
themselves well to a low Vpry class, low Tymax class 
Schottky. International Rectifier 15V, 100°C process 
Schottkys are ideally suited to this duty; in fact, they were 
developed specially for this purpose. 


Their forward voltage drop is about 350mV, and their 
continuous reverse dc voltage rating is 15V. Peak transient 
working voltages of 25V are permissible. This allows for 
short-lived overvoltages that might occur, for example, 
during ‘‘hot’’ replacement of a failed power supply. 


6The term “OR-ING” derives from the logic “OR” function, provided by a 
logic ‘“‘OR-ING” diode. In the logic context, the function of a group of OR-ING 
diodes is to accept two or more input signals and deliver an output “1” signal 
whenever one or more inputs has a ‘1” value. If any input has a “O” value, 
that does not effect the output signal, so long as at least one signal has a “1” 
value. 


In the power supply context, the “OR-ING” diode allows power to flow to 
the load whenever one or more supplies delivers normal voltage. If one or more 
supplies fail, or are not functional, this does not effect or load the “OR-ED” 
system output. 


OR-ING DIODE 


POWER 
SUPPLY 1 
OR-ING DIODE 
POWER 
SUPPLY 2 


OR-ING DIODE 


POWER 
SUPPLY 3 


Figure 46. Connection of OR-ing diodes in the outputs 
of individual power supplies to provide redundancy. 





B. Designing In The OR-ING Schottky 


In common with other Schottkys, the forward voltage 
drop of International Rectifier’s OR-ING Schottky 
decreases as operating junction temperature increases. 
Best efficiency is therefore obtained by allowing the 
OR-ING diode to operate close to its rated Tymax- 


The following examples illustrate that a heatsink sized 
for the forward conduction losses will be more than 
adequate to handle the reverse power losses when the 
OR-ING diode switches from forward conduction to 
reverse blocking. 


Example 


Figure 47 shows the relationship between forward 
conduction losses and junction temperature for the 
International Rectifier 19TQ015 OR-ING Schottky, for 
continuous forward currents of 15 and 25A. The 
relationship between continuous reverse power and 
junction temperature, for an applied reverse voltage of 5V, 
is also shown. 


Loci of junction to ambient thermal resistance are 
shown, for an ambient temperature of 50°C and a 
junction operating temperature of 90°C. Corresponding 
loci of junction to case thermal resistance (1.5°C/W) show 
that for 25A operating current, the operating case 
temperature will be 77°C, and for 15A, 83.5°C. 


In the event of a power supply failure, the Schottky’s 

case temperature will momentarily stay unchanged, and 
- Operation will move to point A, for the 25A design, and 
to point B, for the 15A design, on the reverse power loss 
characteristic. In either case, a solid ‘‘non-tangential’’ 
intersection point, between the locus of junction to case 
thermal resistance and the reverse power loss characteristic 
is obtained, ensuring that the operation will be stable. 
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As the Schottky cools down — the reverse power loss 
being significantly less than the previous forward 
conduction loss — the operating points on the reverse 
power characteristics will move to A’ and B’, for the 25A 
and 15A heatsink designs respectively, assuming that the 
Schottky is mounted on its own heatsink. If all OR-ING 
diodes are mounted on a common heatsink, then the 
operating points would stay close to A and B, for the 25A 
and 15A designs respectively. 
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Figure 47. Characteristics and design operating points 
for 19TQ015 Schottky in 15A and 25A “OR-ing” 
application. 
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Figure 48. Equivalent circuit and operating waveforms 
during commutation with and without a snubber. 


Vill. SWITCHING TRANSIENTS 


When current in the Schottky is rapidly switched, a 
voltage transient is generated, due to interaction between 
circuit inductance and the Schottky’s self-capacitance. 
This happens, for example, in a Forward or Bridge 
Converter, whenever the output transformer voltage 
changes polarity. The transformer’s leakage inductance, 
as well as ‘‘stray’’ circuit inductance, forms a resonant 
circuit with the Schottky’s self-capacitance. Figure 48 
shows an equivalent circuit and idealized current and 
voltage waveforms during commutation. 


With no snubber, the reverse voltage across the outgoing 
Schottky overshoots, to about twice the transformer 
voltage; this is followed by an underdamped oscillation, 
at the resonant frequency of the circuit inductance with 
the Schottky’s capacitance.’ 


A snubber serves the dual purpose of reducing the 
Schottky’s peak reverse voltage and of damping the high 
frequency oscillation. 


IR’s Schottkys are rated to absorb avalanche energy, 
at voltage above the normal working voltage. This will 
not stop oscillation from occuring below the Schottky’s 
avalanche voltage, which will typically be about 1.5x the 
Schottky’s rated working voltage. The switching 
oscillations typically have a frequency in the range of 1 
to 15 MHz and may be undesirable, because of the 
electrical interference they create. A snubber will usually 
be needed, if only to dampen the oscillation. 


Thus the Schottky avalanche property will generally not 
eliminate the need for a snubber. What is does do is 
provide a valuable ‘‘insurance’’ against abnormal voltage 
transients; it also eliminates the need for a generous 
operating voltage margin, which allows the size and losses 
of the damping snubber to be minimized. 


A. Snubber Circuit Design 


The R-C snubber circuit requires careful dimensioning. 
Energy equal to 1/2 Csnupper. V2 is dissipated each time 
the snubber capacitor is charged or discharged.’ Thus 
total energy equal to Csnupper V2 is lost in each snubber 
during each switching cycle. (1/2 Csnupper V2 when the 
Schottky turns ON, and 1/2 Csnupper V2 when it turns 
OFF). The snubber capacitance must be kept as small as 
possible, consistent with achieving the required damping 
of the switching oscillation, in order to minimize the 
snubber losses. 


Though, for a given capacitance, the value of the 
snubber resistance has no effect upon the net energy 


7The Schottky’s capacitance is non-linear and is a function of the applied 
voltage. The circuit operation can be approximated by assuming a linear 
capacitance of about the value obtained at the full circuit operating voltage. 


8This is fundamental, and independent of the value of circuit inductance or 
snubber resistance. V is the level to which the capacitor voltage settles when 
the oscillation is completed, i.e. it is the operating voltage delivered by the output 
transformer, not the peak voltage to which the capacitor voltage may overshoot. 
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_ frequency of 1/[27 ¢ 


dissipation, it does have a major effect upon the amplitude 
of the voltage oscillation. 


If the snubber resistance is too small, then the snubber 
capacitance, in effect, is connected almost directly in 
parallel with the Schottky capacitance. The circuit 
will be underdamped and resonate at a frequency of 


1/[27 ¢ VL ® (Cgcuorrxy + Csnupper)]- 


If the snubber resistance is too large, it will not damp 
the oscillations caused by the Schottky capacitance. The 
circuit will now have an underdamped oscillation at a 


L ® Cgcyorrky]- 


Figures 49 through 53 show switching voltage and 
current waveforms, based on a linear approximation of 
the Schottky self-capacitance. A value of InF is assumed; 
this would be representative, for example, of a 50HQ 
Schottky. 


Figure 49 illustrates the effect of the choice of snubber 
resistance, with a fixed snubber capacitance, equal to 6x 
the Schottky capacitance. (N = 6, where N is the ratio 
of snubber to Schottky capacitance). These waveforms 
confirm that a snubber resistance that is either too large 
or too small results in an oscillation that is underdamped 
and has substantial voltage overshoot. With the ‘‘correct”’ 
value of snubber resistance, effective damping of the 
oscillation is achieved; the peak voltage is kept to about 
45V, for a 34V transformer voltage. 


Figure 50 illustrates the effect of increasing the snubber 
capacitance, to 10x Schottky capacitance. The peak 
Schottky voltage is now just over 40V, for a 34V 
transformer voltage. These waveforms show virtually 
‘*nerfect’’ damping. | 


Figures 51 and 52 show the effect of higher circuit 
inductance — 300nH and 1H respectively-compared with 
100nH in Figures 49 and 50. These waveforms 
demonstrate that with proper choice of the snubber 
resistance, the size of the snubber capacitance, for a given 
voltage overshoot, stays about the same with increasing 
circuit inductance. Of course, a larger inductance means 
a slower voltage rise time, and a lower amplitude snubber 
current. | 


The waveforms in Figure 53 are for a reduced 
transformer voltage, of 28V. The snubber capacitance 
values range from 6 to 2x the Schottky capacitance. The 
value of snubber resistance in each case is chosen to 
maximize the damping. 


These waveforms demonstrate the trade-off between 
voltage overshoot and snubber capacitance. A snubber 
capacitance of 6x the Schottky’s capacitance is needed 
to limit the peak Schottky voltage to 36V. The snubber 
capacitance can be reduced to just 2x the Schottky’s 
capacitance, if the voltage is allowed to rise to 43V. 


Thus, by taking advantage of the ruggedness of IR’s 
Schottkys and paring down the operating voltage margin, 
the size and losses of the snubber can be significantly 
reduced. 
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Figure 49. Waveforms of (a) commutating voltage across Schottky and (b) combined current in snubber 
and self-capacitance of Schottky, for various values of snubber resistance. N = C§nubber/CSchottky = 6. 


CSchottky = 1nF Csnubber = 6nF L = 100nH VT = 34V 


(Reference Figure 48) 
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Figure 50. Waveforms of (a) commutating voltage across Schottky and 
(b) combined current in snubber and self-capacitance of Schottky, for 
various values of snubber resistance. N = CSnubber/CSchottky = 10. 


CSchottky = 1nF Csnubber = 10nF L = 100nH VT = 34V 
(Reference Figure 48) 
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Figure 51. Waveforms of (a) commutating voltage across Schottky and 
(b) combined current in snubber and self-capacitance of Schottky, for 
different values of snubber capacitance. (= N x Schottky Capacitance). 


(Reference Figure 48) 
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Figure 52. Waveforms of (a) commutating voltage across Schottky and 
(b) combined current in snubber and self-capacitance of Schottky, for 
different values of snubber capacitance. (= N x Schottky Capacitance). 


CSchottky = 1nF Rsnubber = 20 Ohms L = 1tyH VT = 34V 


(Reference Figure 48) 
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Figure 53. Waveforms of (a) commutating voltage across Schottky and 
(b) combined current in snubber and self-capacitance of Schottky, for 
various values of snubber resistance. 
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(Reference Figure 48) 


IX. SCHOTTKY RECTIFIER SELECTION GUIDES 
FOR SWITCHING POWER SUPPLIES 


Tables 16 through 18 show Schottky Rectifier Selection 
Guides for ‘‘Forward,’ ‘‘Bridge’’ and ‘‘Flyback”’ 
converters for a range of output currents and output 
voltages. 


The following explanations will help in using these 
Tables: 
e Tables 16(a) through (g) cover Forward Converters, with 
output currents from 5 to 30A. These Tables apply to 
the ‘‘single-ended’’ and ‘‘double-ended’’ Forward 
Converter circuits shown in Figure 27. 


Bridge Converters are not covered below output current 
of 50A, because they are generally not used at lower 
current levels. 


Tables 17(a) through 17(i) cover Forward and Bridge 
Converters, with Output Currents from 50 to 400A. 
Forward Converters can be ‘‘single’’ or ‘‘double- 
ended,’ as shown in Figure 27. Bridge Converters can 
be ‘‘half-bridge’’ or ‘‘full bridge,’ as shown in 
Figure 29. 
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e Tables 18(a) through 18(f) cover Flyback Converters, 
with output currents from 5 - 150A. These Tables apply 
to a Flyback converter operating in the ‘‘total energy 
transfer’’ mode, with a fixed conduction duty cycle of 
50%, as depicted in Figure 32. 


For each power supply specification, the possible 
Schottky choices are grouped first by package type. For 
each package type, several choices of specific Schottky 
type may generally be possible. These choices show how 
‘*Schottky silicon’’ (within the given package) can be 
traded against the heatsink thermal resistance and 
losses. 


For each Schottky type, two selections of heatsink 
thermal resistance — Rga and Rgaqioo) — are shown. 


Rgaq represents the ‘‘minimum heatsink’’ design (i.e. 
the largest possible value of thermal resistance). This 
value is based on a design safety margin which allows 
the ambient temperature to rise 10°C above the design 
maximum, before the Schottky operating junction 
temperature will reach T ymax. 





The second value of heatsink thermal resistance, 
Rsacioo, is needed to keep the heatsink temperature to 
100°C — even though the Schottkys themselves can be 
safely operated at higher heatsink temperature. 


This gives a point of reference for design situations 
where system constraints, other than the capabilities 
of the Schottkys themselves, dictate the heatsink 


The Schottky losses obtained with Rsaqoo) are 
generally higher than those for the ‘‘minimum’’ 
heatsink, because conduction losses are higher at lower 
operating temperature. 


The maximum range of input voltage specified in the 
selection Guides is the maximum range permitted by 
the voltage rating of the Schottky; it corresponds to 
a 33% margin between the peak transformer voltage 
(exclusive of the switching transient) and the Schottky’s 
rated working voltage. 


Heatsink thermal resistance required for a lower input 
voltage range will generally be higher (i.e. the heatsink 
will be smaller). This is particularly so for the Forward 
Converters, for which the greater the range of input 
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voltage, the greater the asymmetry of conduction 
between the Schottkys.. 


The Selection Guides are based on a maximum design 
ambient temperature of 50°C. 


The heatsink thermal resistance required for a higher 
maximum design ambient temperature can be 
estimated using the formula in the footnote of the 
Table. This formula assumes that the heatsink has the 
same temperature (and therefore the Schottky has the 
same operating junction temperature) as at 50°C 
ambient. This is conservative for the ‘‘minimum 
heatsink’’ (Rsa) value, because for a given margin of 
10°C in the design ambient temperature, the greater 
‘‘temperature stability’? of the larger heatsink for 
higher ambient actually would allow a somewhat 
higher Schottky operating junction temperature. 


Conversely, the formula applied to a lower ambient 
temperature will yield a slightly optimistic value for 
Rsa, and should be used as a guideline only, 
recognizing that the actual value for Rs, will be rather 
lower than that calculated. 


Schottky Diode 
Designer's Manual 


SCHOTTKY SELECTION GUIDE 


For "Forward Converters” 


International 
Rectifier 
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Output 
Current 


lo 


A 


or 


7.5 
7.5 
7.5 
7.5 
7.5 


7.5 
7.5 


7.5 


7.5 
7.5 


7.5 


Output 
Voltage 
Vo 
V 
5 
5 
5 


12 
12 


12 


15 
15 


15 


12 


15 
15 


15 


Max 
Input 
Voltage 
Range 


3:1 
3:1 
3:1 


3:1 
3:1 


4:1 


3.4:1 


3.5:1 


4:1 


2:1 
2:1 


3.4:1 


Schottky 1 
Part No. 


6TQ045 
6TQ045 
12CTQ045 


8TQ100 
16CTQ100 


10CTQ150 


8TQ080 
16CTQ080 


10CTQ150 
32CTQ030 
6TQ045 
6TQ045 
15CTQ045 
12CTQ045 
20CTQ045 


8TQ100 
16CTQ100 


10CTQ150 


8TQ080 
16CTQ080 


10CTQ150 


Schottky 2 
Part No. 


10TQ045 
6TQ045 
12CTQ045 


8TQ100 
16CTQ100 


10CTQ150 


8TQ080 
16CTQ080 


10CTQ150 
32CTQ030 
10TQ045 
6TQ045 
15CTQ045 
12CTQ045 
20CTQ045 


8TQ100 
16CTQ100 


10CTQ150 


8TQ080 
16CTQ080 


10CTQ150 


TABLE 16a 
Schottky selection guide for “forward” converters. 


Rated 
Tjmax 
°C 
175 
175 
175 


175 
175 


175 


175 
175 


150 


175 
175 
150 
175 
175 


175 
175 


175 


175 
175 


175 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)* Total Schottky Loss %). 


Rsa 


°C/W 
36.7 
37.0 
35.5 


21.8 
22.2 


24.7 


18.9 
19.3 


22.9 
19.1 
24.4 
23.4 
14.9 
21.8 
19.4 


16.2 


. 15.9 


14.8 


14.5 
14.3 


14.1 


Heatsink Max Total 


Schottky 
Loss 
%(lo*Vo) 
% 


9.0 
10.3 
10.2 


4.5 
4.5 


6.0 


3.7 
3.6 


4.9 
14.8 
10.0 
11.1 
11.0 
11.0 
10.8 


5.0 
4.9 


6.6 


4.0 
4.0 


5.3 


Max 
Ts 
°C 
133 
145 
141 


109 
110 


139 


102 
102 


134 
103 
142 
147 
112 
140 
129 


123 
120 


137 


115 
114 


135 


Max wkg Max wkg Heatsink Max Total 


jn temp. 


jn temp. 


for 


Schottky 


Schottky1 Schottky2 T,=100°C Loss with 
Rsga(100) Rga(100) 


°C 
136 
146 
143 


111 
114 


144 


104 
108 


139 
107 
147 
149 
119 
147 
134 


126 
127 


149 


120 
122 


146 


°C 
135 
150 
150 


115 
119 


153 


107 
111 


148 
113 
149 
156 
127 
156 
143 


132 
135 


160 


123 
128 


158 


° CIN 
21.2 
19.1 
19.2 


18.4 
18.5 


13.2 


18.3 
18.4 


13.2 
18.1 
12.8 
12.1 
12.2 


12.1 
12.4 


7.9 


% 
9.4 
10.5 
10.4 


4.5 
4.5 


6.3 


3.7 
3.6 


5.0 
14.8 
10.5 
11.1 
10.9 


11.0 
10.8 


7.1 


4.0 
4.0 


§.7 


TABLE 16b 
Schottky selection guide for “forward” converters. 
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Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Maxwkg Heatsink Max Total 

Current Voltage Input Part No. Part No. Tjmax Rsq =_— Schottky Ts jn temp. jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 Ts =100°C Loss with 

Range %(Io®Vo) Rga(100) Aga(100) 

A V °C °C/W %o °C °C °C °C/W % 
10 2.5 3.5:1 32CTQ030 32CTQ030 150 15.2 14.9 107 112 120 13.4 14.9 
10 5 2:1 32CTQ030 32CTQ030 150 10.9 7.8 92 100 105 
10 5 3:1 12TQ045 20TQ045 150 11.6 8.8 101 106 108 11.3 8.8 
10 5 3:1 12TQ045 12TQ045 150 12.0 9.1 105 109 114 11.0 9.1 
10 5 3:1 18TQ045 18TQ045 175 16.3 9.5 127 129 135 10.5 9.5 
10 5 3:1 10TQ045 10TQ045 175 17.3 10.3 139 141 149 9.6 10.4 
10 5 3:1 10TQ045 18TQ045 175 17.4 9.6 133 139 141 10.1 9.9 
10 5 3:1 6TQ045 10TQ045 175 18.0 10.6 146 153 155 8.8 11.4 
10 § 3:1 6TQ045 18TQ045 175 18.1 10.3 143 150 148 9.1 10.9 
10 5 3:1 15CTQ045 15CTQ045 150 10.0 11.7 109 120 130 8.6 11.6 
10 5 3:1 25CTQ045 8 25CTQ045 150 10.8 9.1 99 107 115 
10 5 3:1 20CTQ045 20CTQ045 175 13.9 11.5 130 140 150 8.7 11.5 
10 5 3:1 12CTQ045 12CTQ045 175 15.2 11.7 139 151 161 8.1 12.3 
10 5 3:1 30CTQ045 30CTQ045 175 16.0 10.2 132 140 149 9.7 10.3 
10 5 3:1 30CPQ045 30CPQ045 150 11.1 10.7 109 114 121 9.4 10.7 
10 5 3:1 40CDQ045 40CDQ045 175 15.9 9.5 125 128 135 10.5 9.5 
10 5 4:1 30CTQ060 30CTQ060 150 10.4 10.3 103 112 122 9.7 10.2 
10 5 4:1 30CPQ060 30CPQ060 150 11.6 10.3 110 115 122 9.8 10.2 
10 12 1 30CTQ060 30CTQ060 150 7.7 4.3 90 100 105 
10 12 1 30CPQ060 30CPQ060 150 8.6 4.3 95 101 105 
10 12 3:1 16CTQ100 16CTQ100 175 12.1 5.1 124 136 145 7.9 5.3 
10 12 3:1 30CPQ100 30CPQ100 175 13.2 5.1 131 137 144 7.8 §.3 
10 12 4:1 10CTQ150 10CTQ150 175 9.8 6.9 131 149 163 5.7 7.4 
10 12 4:1 30CPQ150 30CPQ150 175 12.1 5.9 135 141 151 6.8 6.1 
10 15 2:1 16CTQ080 16CTQ080 175 11.2 4.1 120 132 139 7.9 4.2 


1. Schottkys on common heatsink. 
2. Max amb temp = 50°C. 
3. For higher Tamb, Rsq = (Max Ts - Tamb)/((lo*Vo)* Total Schottky Loss %). 


APPLICA- 


TION 
NOTES | 
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Output 
Current 


lo 
A 
10 


10 
10 


15 
15 
15 


15 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


15 
15 


15 
15 


15 
15 


15 


Output 
Voltage 
Vo 


V 
15 


15 
15 


2.5 
2.5 
2.5 


aaa»a»an»aaan an on 


on 


12 
12 


12 
12 


12 


Max 
Input 
Voltage 
Range 


2:1 


3.4:1 
3.4:1 


3.5:1 
3.5:1 
3.5:1 


2:1 


3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 


4:1 
4:1 


3:1 
3:1 


4:1 


TABLE 16c 


Schottky selection guide for “forward” converters. 


Schottky 1 Schottky 2 Rated Heatsink Max Total Max 
Part No. Part No. Tjmax Rsq = Schottky Ts 
Loss 
%e(lo®Vo) 
°C °C/W % °C 
30CPQ080 30CPQ080 175 12.2 4.1 126 
10CTQ150 10CTQ150 175 9.5 5.6 129 
30CPQ150 30CPQ150 175 11.2 4.8 130 
55HQ030 55HQ030 150 9.2 13.1 95 
32CTQ030 32CTQ030 150 8.2 17.7 104 
62CNQ030 62CNQ030 150 8.8 13.5 95 
32CTQ030 32CTQ030 150 6.5 9.1 94 
12TQ045 20TQ045 150 7.5 10.3 108 
10TQ045 18TQ045 175 10.8 10.9 138 
6TQ045 10TQ045 175 17.9 7.6 153 
20FQ045 20FQ045 150 7.4 8.2 96 
15CTQ045 15CTQ045 150 4.5 13.8 97 
25CTQ045 25CTQ045 150 5.9 10.8 98 
20CTQ045 20CTQ045 175 7.3 13.3 123 
30CTQ045 30CTQ045 175 9.1 11.8 130 
30CPQ045 30CPQ045 150 7.0 11.0 108 
40CDQ045 40CDQ045 175 9.9 10.8 130 
30CTQ060 30CTQ060 150 5.7 11.6 99 
30CPQ060 30CPQ060 150 6.9 11.6 111 
30CTQ060 30CTQ060 150 4.8 5.0 93 
30CPQ060 30CPQ060 150 5.8 5.0 102 
16CTQ100 16C0TQ100 175 6.9 5.6 120 
30CPQ100 30CPQ100 175 8.1 5.6 132 
30CPQ150 30CPQ150 175 7.2 6.4 133 


1. Schottkys on common heatsink. 
2. Max amb temp = 50°C. 


Max wkg Max wkg Heatsink Max Total 
jn temp. jn temp. for Schottky 
Schottky1 Schottky2 T,=100°C Loss with 

Rga(100) Rga(100) 


°C °C ° CW % 

133 138 7.8 4.3 
147 161 5.6 5.9 
136 146 6.8 4.9 
97 100 

117 128 7.5 17.6 
97 101 

107 116 

117 120 6.5 10.2 
148 152 5.9 11.3 
165 154 8.0 8.4 
99 104 

119 135 

114 126 

142 158 5.0 13.3 
148 161 5.3 12.6 
117 126 6.1 10.9 
137 147 6.2 10.7 
117 132 

121 131 5.8 11.6 
110 119 

112 118 5.5 5.0 
141 155 4.8 5.8 
144 154 4.7 5.9 
147 159 4.1 6.9 


3. For higher Tamb, Rsq = (Max Ts - Tamb)/((lo®Vo)2 Total Schottky Loss %). 


TABLE 16d 
Schottky selection guide for “forward” converters. 
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Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq = Schottky Ts jn temp. jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 T,=100°C Loss with 
Range %(Io®Vo) Rga(100) Aga(100) 
A V °C °CW % °C °C °C ° CW % 
15 15 2:1 16CTQ080 16CTQ080 175 6.7 4.6 119 139 151 4.8 4.7 
15 15 2:1 30CPQ080 30CPQ080 175 7.7 4.6 130 142 150 4.7 4.8 
15 15 3.4:1 30CPQ150 30CPQ150 175 6.8 5.2 130 144 156 4.0 5.5 
20 2.5 3.531 §5HQ030 55HQ030 150 7.8 13.9 104 106 111 7.2 14.0 
20 2.5 3.5:1 32CTQ030 32CTQ030 150 §.2 18.3 98 116 131 
20 2.5 3.531 62CNQ030 62CNQ030 150 7.3 14.2 102 105 111 7.1 14.2 
20 5 2:1 55HQ030 55HQ030 150 §.2 7.4 88 91 94 
20 5 2:1 32CTQ030 32CTQ030 150 4.5 9.3 92 111 122 
20 5 2:1 62CNQ030 62CNQ030 150 4.9 7.5 86 91 94 
20 5 3:1 12TQ045 20TQ045 150 5.3 11.0 109 121 126 4.6 10.8 
20 5 3:1 10TQ045 10TQ045 175 6.9 12.2 134 148 160 4.0 12.4 
20 5 3:1 10TQ045 18TQ045 175 7.8 11.3 138 153 156 4.3 Lid 
20 5 3:1 20FQ045 20FQ045 150 _ 5.7 8.7 100 106 112 
20 5 3:1 30FQ045 30FQ045 175 8.2 9.9 131 137 145 5.0 10.0 
20 5 3:1 25CTQ045 25CTQ045 150 3.6 11.3 91 114 131 
20 5 3:1 20CTQ045 20CTQ045 175 4.4 14.0 112 141 161 3.6 14.0 
20 5 3:1 30CTQ045 30CTQ045 175 5.5 12.5 119 146 163 3.9 13.0 
20 5 3:1 30CPQ045 30CPQ045 150 4.6 11.7 104 118 130 4.3 11.6 
20 5 3:1 40CPQ045 40CPQ045 150 5.5 9.1 100 106 113 §.5 9.1 
20 5 3:1 40CDQ045 40CDQ045 175 7.2 11.0 129 141 153 4.5 11.0 
20 5 3:1 60CNQ045 60CNQ045 150 5.3 8.4 94 99 104 
20 5 3:1 61CNQ045 61CNQ045 175 8.2 9.2 125 129 136 5.4 9.2 
20 5 4:1 30CTQ060 30CTQ060 150 3.2 12.3 90 115 135 
20 5 4:1 30CPQ060 30CPQ060 150 4.5 12.3 106 121 134 4.1 12.3 
20 5 4:1 40CPQ060 40CPQ060 150 5.6 10.2 107 114 122 4.9 10.1 


APPLICA- 


TION 
~- NOTES 





1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb: Rsa = (Max Ts - Tamb)/((lo®Vo)® Total Schottky Loss %). 


TABLE 16e 
Schottky selection guide for “forward” converters. 
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Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq =— Schottky Ts jn temp. jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 Ts =100°C Loss with 
Range %(lo°Vo) Rga(100) Rga(100) 
A V °C ° CW % °C °C °C ° CW % 
20 12 1.7:1 30CTQ060 30CTQ060 150 3.0 §.3 88 114 126 
20 12 1.7:1 30CPQ060 30CPQ060 150 4.0 5.3 101 117 125 3.9 5.3 
20 12 7:1 40CPQ060 40CPQ060 150 4.1 4.3 92 101 105 
20 12 3:1 30CPQ100 30CPQ100 175 5.6 5.8 128 146 159 3.4 6.2 
20 12 3:1 40CPQ100 40CPQ100 175 6.2 5.1 125 134 143 4.0 5.2 
20 12 3:1 63CNQ100 63CNQ100 175 5.8 4.9 118 125 132 4.2 5.0 
20 12 4.2:1 30CPQ150 30CPQ150 175 4.9 6.5 126 147 162 3.0 7.0 
20 15 2:1 30CPQ080 30CPQ080 175 5.5 4.8 128 146 156 3.4 5.0 
20 15 2:1 40CPQ080 40CPQ080 175 5.7 4.1 120 130 136 4.0 4.2 
20 15 2:1 638CNQ080 63CNQ080 175 5.2 4.0 112 120 125 4.2 4.0 
20 15 3.4:1 30CPQ150 30CPQ150 175 4.7 5.3 125 146 161 3.0 5.6 
25 2.5 3.5:1 55HQ030 55HQ030 150 6.5 14.9 111 114 120 5.3 15.2 
25 2.5 3.5:1 32CTQ030 32CTQ030 150 2.8 22.6 90 120 139 
25 2.5 3.5:1 62CNQ030 62CNQ030 150 5.9 15.0 105 110 116 5.3 15.0 
25 5 2:1 55HQ030 55HQ030 150 4.6 8.0 96 100 104 
25 5 2:1 32CTQ030 32CTQ030 150 2.7 11.6 89 119 134 
25 5 2:1 62CNQ030 62CNQ030 150 4.1 7.8 90 96 101 
25 5 3:1 12TQ045 20TQ045 150 3.8 11.9 106 125 131 3.4 11.9 
25 5 3:1 10TQ045 18TQ045 175 5.7 12.4 138 158 160 3.1 13.0 
25 5 3:1 20FQ045 20FQ045 150 4.4 9.7 103 112 120 4.1 9.7 
25 5 3:1 20FQ045 50HQ045 150 4.9 9.0 105 115 115 4.4 9.0 
25 5 3:1 30FQ045 30FQ045 175 6.2 10.7 133 142 152 3.6 11.0 
25 5 3:1 30FQ045 75HQ045 175 6.9 10.1 137 147 148 3.8 10.5 
25 5 3:1 30CTQ045 30CTQ045 175 3.2 13.6 103 140 163 2.9 13.6 
25 5 3:1 30CPQ045 30CPQ045 150 3.0 12.6 98 118 133 


1. Schottkys on common heatsink. 
2. Max amb temp = 50°C. 
3. For higher Tamb: Rsq = (Max Ts - Tamb)/((lo®Vo)* Total Schottky Loss %). 
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Output 
Current 


lo 


25 
25 


25 
25 
25 
25 
25 
25 
25 


30 
30 


30 
30 


30 
30 


APPLICA- 


TION 
Nenias 





Output 
Voltage 
Vo 


V 


ananan 


uo 


12 
12 


12 
12 
12 
12 
15 
15 
15 


2.5 
2.5 


Max 
input 
Voltage 
Range 


3:1 
3:1 
3:1 


4:1 
2:1 
2:1 
2:1 
3.4:1 


3.5:1 
3.5:1 


nD 
pare 


Schottky 1 
Part No. 


40CPQ045 
40CDQ045 
84CNQ045 
60CNQ045 
61CNQ045 


30CPQ060 
40CPQ060 


30CPQ060 
40CPQ060 


30CPQ100 
40CPQ100 
63CNQ100 
30CPQ150 
30CPQ080 
40CPQ080 
638CNQ080 
30CPQ150 


55HQ030 
62CNQ030 


§5HQ030 
62CNQ030 


20TQ045 
12TQ045 


Schottky 2 
Part No. 


40CPQ045 
40CDQ045 
84CNQ045 
60CNQ045 
61CNQ045 


30CPQ060 
40CPQ060 


30CPQ060 
40CPQ060 


30CPQ100 
40CPQ100 
63CNQ100 
30CPQ150 
30CPQ080 
40CPQ080 
63CNQ080 
30CPQ150 


55HQ030 
62CNQ030 


55HQ030 
62CNQ030 


20TQ045 
20TQ045 


TABLE 16f 
Schottky selection guide for “forward” converters. 


Rated 
Tjmax 


°C 


150 
175 
125 
150 
175 


150 
150 


150 
150 


175 
175 
175 


175 
175 
175 


175 


150 
150 


150 
150 


150 
150 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb, Rsq = (Max Ts — Tamb)/((lo®Vo)¢ Total Schottky Loss %). 


Heatsink Max Total 


Rsa 


°C/W 


4.0 
5.2 
3.6 
4.2 
6.5 


2.8 
4.1 


2.7 
3.2 


3.9 
4.6 
4.6 
3.1 
3.9 
4.3 
4.3 
3.1 


5.5 
4.9 


4.0 
3.6 


2.7 
2.8 


Schottky 
Loss 
%(lo°Vo) 
% 


10.5 
11.9 
8.1 
9.3 
9.8 


13.4 
11.1 


5.8 
4.7 


6.2 
5.5 
5.2 
7.1 
5.0 
4.5 
4.2 
5.7 


14.2 
15.2 


7.6 
7.9 


12.5 
12.6 


97 
95 


122 
126 
122 


124 
123 
117 


116 


109 
106 


95 
92 


101 
102 


Max wkg Max wkg Heatsink Max Total 


jn temp. 


jn temp. 


for 


Schottky 


Schottky1 Schottky2 T,=100°C Loss with 
Rsa(100) Rga(100) 


°C 


112 
144 


106 
135 


119 
117 


119 
107 


147 
139 
132 
145 
148 
136 
127 
144 


112 
112 


100 
100 


118 
126 


°C 


121 
158 
98 
113 
143 


136 
127 


130 
112 


163 
149 
141 
164 
161 
144 
134 
163 


118 
120 


104 
105 


132 
133 


° CW 


3.8 


3.3 


4.1 


3.6 


2.5 
2.9 
3.2 
2.2 
2.5 
3.2 
2.2 


4.7 


2.6 
2.6 


% 
10.5 
12.2 


9.8 


6.6 
5.7 
5.3 
7.4 
5.3 
4.2 
5.9 


14.2 
15.2 


12.5 
12.6 


TABLE 16g 
Schottky selection guide for “forward” converters. 
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Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total 

Current Voltage input Part No. Part No. Tjmax Rsq §-— Schottky Ts jn temp. jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 T,=100°C Loss with 

Range %(lo*Vo) Rga(100) Rga(100) 

A V °C ° CW % °C °C °C ° CW % 
30 5 3:1 18TQ045 18TQ045 175 4.0 12.8 127 145 159 2.6 12.9 
30 5 3:1 20FQ045 20FQ045 150 3.5 9.9 102 113 123 3.4 9.9 
30 5 3:1 20FQ045 50HQ045 150 4.1 9.3 106 118 119 3.6 9.2 
30 5 3:1 30FQ045 30FQ045 175 5.2 10.6 132 144 155 3.1 10.9 
30 5 3:1 30FQ045 75HQ045 175 5.6 10.4 138 148 151 3.1 10.6 
30 5 3:1 30FQ045 85HQ045 175 6.2 9.6 139 153 152 3.2 10.3 
30 5 3:1 30CPQ045 30CPQ045 150 2.1 13.0 92 116 135 
30 5 3:1 40CPQ045 40CPQ045 150 3.2 10.8 102 114 125 3.1 10.8 
30 5 3:1 40CDQ045 40CDQ045 175 3.5 12.8 118 142 160 2.6 12.9 
30 5 3:1 60CDQ045 60CDQ045 175 3.7 12.4 119 142 159 2.7 12.5 
30 5 3:1 60CNQ045 60CNQ045 150 3.4 9.8 100 109 118 3.4 9.8 
30 5 3:1 61CNQ045 61CNQ045 175 5.3 10.1 130 138 148 3.3 10.1 
30 5 4:1 30CPQ060 30CPQ060 150 1.8 14.0 89 117 138 
30 5 4:1 40CPQ060 40CPQ060 150 3.1 11.6 104 118 131 2.9 11.6 
30 12 1.7:1 30CPQ060 30CPQ060 150 1.9 6.0 92 120 132 
30 12 1.731 40CPQ060 40CPQ060 150 2.6 5.0 96 110 118 
30 12 3:1 60HQ100 60HQ100 175 4.4 4.9 128 136 144 2.8 5.0 
30 12 3:1 30CPQ100 30CPQ100 175 2.8 6.4 114 145 164 2.1 6.6 
30 12 3:1 40CPQ100 40CPQ100 175 3.7 5.6 124 141 153 2.4 5.8 
30 12 3:1 63CNQ100 63CNQ100 175 3.8 5.4 124 136 147 2.5 5.5 
30 12 4:1 30CPQ150 30CPQ150 175 2.1 7.4 107 143 165 1.8 7.5 
30 15 2:1 60HQ080 60HQ080 175 4.1 4.0 123 131 137 2.8 4.0 
30 15 2:1 30CPQ080 30CPQ080 175 2.9 5.2 116 147 162 2.1 5.3 
30 15 2:1 40CPQ080 40CPQ080 175 3.5 4.6 122 139 149 2.4 4.6 
30 15 2:1 63CNQ080 63CNQ080 175 3.6 4.3 120 133 141 2.5 4.4 
30 15 3.431 30CPQ150 30CPQ150 175 2.1 5.9 106 142 164 1.8 6.0 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)? Total Schottky Loss %). 


Schottky Diode 
Designer's Manual 


SCHOTTKY SELECTION GUIDE 


For "Forward" and "Bridge" Converters 


International 
Rectifier 


E-55 





TABLE 17a 
Schottky selection guide for “forward” and “bridge” converters. 
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FORWARD CONVERTERS BRIDGE CONVERTERS 
Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total | Heatsink Max Total Max Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq = Schottky Ts jn temp. jn temp. for Schottky Rsa _— Schottky Ts jn temp. for Schottky 
lo Vo Voltage Loss Schottky 1 Schottky2 Ts =100°C Loss with Loss Ts =100°C Loss with 
Range %(Io®Vo) Rga(100) Rga(100) Rsa(100) Rga(100) 
A Vv °C °C/W % °C °C °C °C/W % °C/W % °C °C °C/W % 
50 2.5 3.5:1 55HQ030 55HQ030 150 3.02 16.4 112 121 131 2.43 16.5 3.74 15.7 123 134 2.44 16.4 
50 2.5 3.5:1 152CMQ030 152CMQ030 #150 2.62 17.6 108 119 130 2.28 17.5 3.36 17.0 121 134 2.31 17.3 
50 2.5 3.5:1 62CNQ030 62CNQ030 150 2.57 17.2 105 120 132 2.33 17.2 3.39 16.4 120 135 2.35 17.0 
50 2.5 3.5:1 82CNQ030 82CNQ030 150 2.65 16.8 106 120 131 2.39 16.8 3.47 16.0 120 134 2.40 16.6 
50 2.5 3.5:1 122NQ030 122NQ030 150 3.30 14.2 109 111 117 2.79 14.4 3.70 13.5 112 117 2.84 14.1 
50 5 2:1 55HQ030 55HQ030 150 2.47 8.5 103 113 120 2.34 8.5 2.84 8.3 109 120 2.40 8.3 
50 5 2:1 152CMQ030 152CMQ030 150 2.17 9.1 99 111 119 2.56 8.8 107 120 2.26 8.8 
50 5 2:1 62CNQ030 62CNQ030 150 2.11 8.9 97 112 121 2.54 8.7 105 121 2.30 8.7 
50 5 2:1 122NQ030 122NQ030 150 2.29 7.5 93 97 101 2.44 7.3 95 100 
50 5 3:1 50HQ045 50HQ045 150 2.09 10.6 105 118 129 1.90 10.5 2.66 10.2 118 132 1.93 10.3 
50 5 3:1 20FQ045 50HQ045 150 2.11 10.9 107 132 130 1.83 10.9 
50 5 3:1 30FQ045 30FQ045 175 2.31 11.8 118 144 161 1.66 12.0 3.13 11.5 140 165 1.66 12.0 
50 5 3:1 30FQ045 85HQ045 175 3.24 10.8 138 163 160 1.75 11.5 
50 5 3:1 85HQ045 85HQ045 175 3.27 10.4 135 147 158 1.84 10.9 4.03 10.0 151 164 1.84 10.9 
50 5 3:1 150CMQ045 150CMQ045 150 1.88 10.8 101 116 128 1.83 10.8 2.48 10.6 116 131 1.90 10.5 
50 5 3:1 151CMQ045 151CMQ045 175 2.83 11.3 130 145 158 1.76 11.4 3.58 10.9 148 164 1.76 11.4 
50 5 3:1 60CDQ045 60CDQ045 175 0.92 14.9 84 133 164 1.87 14.6 118 165 1.36 14.7 
50 5 3:1 60CNQ045 60CNQ045 150 1.55 11.5 95 114 129 2.20 11.3 112 132 1.78 11.2 
50 5 3:1 61CNQ045 61CNQ045 175 2.51 11.6 123 142 158 1.72 11.6 3.31 11.3 144 164 1.72 11.6 
50 5 3:1 200CNQ045 200CNQ045 150 2.37 8.3 99 104 110 2.68 8.0 104 110 2.48 8.1 
50 5 3:1 201CNQ045 201CNQ045 175 3.27 10.1 133 137 145 1.96 10.2 3.76 9.7 141 148 1.96 10.2 
50 5 3:1 120NQ045 120NQ045 150 2.40 8.3 100 104 109 2.40 8.3 2.70 8.0 104 110 2.48 8.1 
50 5 3:1 121NQ045 121NQ045 175 3.71 8.8 131 134 141 2.28 8.8 4.20 8.4 138 144 2.29 8.7 
50 12 3:1 60HQ100 60HQ100 175 2.44 5.3 128 144 157 1.48 5.6 3.08 5.1 145 161 1.48 5.6 
50 12 3:1 153CMQ100 153CMQ100 175 2.00 5.9 121 142 156 1.38 6.1 2.66 5.7 142 162 1.38 6.1 
50 12 3:1 63CNQ100 63CNQ100 175 1.81 6.0 115 140 158 1.37 6.1 2.53 5.8 138 163 1.37 6.1 
50 12 3:1 203CNQ100 203CNQ100 175 2.45 5.1 125 132 140 1.60 5.2 2.83 4.9 134 143 1.60 5.2 
50 12 3:1 123NQ100 123NQ100 175 2.53 5.1 127 133 141 1.59 5.2 2.90 4.9 135 143 1.59 5.2 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)@ Total Schottky Loss %). 


TABLE 17b 
Schottky selection guide for “forward” and “bridge” converters. 


FO R W A R D CON VERTER S BRIDGE CONVERTERS 
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Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total | Heatsink Max Total Max Max wkg Heatsink Max Total 

Current Voltage input Part No. Part No. Tjmax Rsq Schottky Ts jn temp. jn temp. for Schottky Rsq _- Schottky Ts jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 Ts =100°C Loss with Loss Ts =100°C Loss with 

Range %(lo®Vo) Rsa(100) Rga(100) Rsa(100) Rga(100) 

A V °C °C/W % °C °C °C °C/W % °C/W % © °C °C/W % 
50 15 2:1 60HQ080 60HQ080 175 2.35 4.4 127 143 153 1.48 4.5 2.79 4.2 139 156 1.48 4.5 
50 15 2:1 153CMQ080 153CMQ080 175 1.96 4.8 121 141 153 1.37 4.9 2.41 4.7 135 157 1.37 4.9 
50 15 2:1 63CNQ080 63CNQ080 175 1.79 4.8 115 140 154 1.36 4.9 2.29 4.7 131 157 1.36 4.9 
50 15 2:1 203CNQ080 203CNQ080 175 2.24 4.1 119 127 133 1.60 4.2 2.49 4.0 125 134 1.60 4.2 
50 15 2:1 123NQ080 123NQ080 175 2.31 4.1 121 128 134 1.59 4.2 2.54 4.0 127 135 1.59 4.2 
75 2.5 3.531 55HQ030 55HQ030 150 1.55 18.5 104 122 135 1.44 18.5 2.15 17.9 122 140 1.45 18.4 
75 2.5 3.531 152CMQ030 152CMQ030 150 1.25 20.4 98 120 137 1.85 19.7 118 141 1.32 20.3 
75 2.5 3.631 82CNQ030 82CNQ030 150 1.13 19.3 91 117 136 1.83 18.8 114 140 1.41 19.0 
75 2.5 3.531 220CNQ030 220CNQ030 150 2.09 15.5 111 117 125 1.72 15.5 2.49 14.7 119 127 1.74 15.3 
75 2.5 3.5:1 182NQ030 182NQ030 150 2.12 14.4 107 111 117 1.84 14.5 2.40 13.7 112 117 1.88 14.2 
75 2.5 3.571 122NQ030 122NQ030 150 2.16 15.1 111 116 124 1.78 15.1 2.55 14.4 119 126 1.80 14.8 
7§ 2.5 3.5:1 122NQ030 182NQ030 150 2.25 14.4 111 117 121 1.84 14.5 
75 5 2:1 §5HQ030 §5HQ030 150 1.39 9.6 100 118 129 1.75 9.3 111 130 1.43 9.3 
75 5 2:1 152CMQ030 152CMQ030 150 1.14 10.6 95 118 131 1.52 10.3 109 132 1.29 10.3 
75 5 2:1 82CNQ030 82CNQ030 150 1.04 9.9 89 115 129 1.47 9.8 104 130 1.37 9.7 
75 5 2:1 220CNQ030 220CNQ030 150 1.60 8.1 98 106 112 1.79 7.8 102 111 1.70 7.8 
75 5 2:1 182NQ030 182NQ030 150 1.46 7.6 92 97 101 1.58 7.4 94 100 
75 5 2:1 122NQ030 182NQ030 150 1.60 7.6 96 103 105 
7§ § 2:1 122NQ030 122NQ030 150 1.65 7.8 98 105 110 1.83 7.6 102 110 1.76 7.6 
75 5 3:1 50HQ045 50HQ045 150 1.01 11.8 95 118 134 1.52 11.5 116 139 1.15 11.6 
75 § 3:1 30FQ045 30FQ045 175 1.39 13.3 119 146 164 0.98 13.6 1.83 13.0 139 166 0.98 13.6 
75 5 3:1 30FQ045 85HQ045 175 1.59 12.3 124 166 161 1.05 12.7 
7§ § 3:1 85HQ045 85HQ045 175 1.65 11.8 123 146 162 1.11 12.0 2.15 11.4 142 165 1.11 12.0 
75 § 3:1 150CMQ045 150CMQ045 150 0.83 12.4 89 116 135 1.36 12.1 112 139 1.10 12.1 
75 5 3:1 151CMQ045 151CMQ045 175 1.36 12.8 115 143 162 1.03 13.0 1.87 12.4 137 165 1.03 13.0 
75 § 3:1 80CNQ045 8s0CNQ045 150 0.66 12.1 80 112 135 1.27 11.9 106 139 1.13 11.8 
75 5 3:1 81CNQ045 81CNQ045 175 1.16 12.8 106 140 163 1.04 12.9 1.75 12.4 132 165 1.04 12.9 
75 5 3:1 200CNQ045 200CNQ045 150 1.52 9.4 104 113 121 1.42 9.4 1.84 9.1 113 123 1.45 9.2 


APPLICA- 


TION 
NOTES 





1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb. Rsa = (Max Ts - Tamb)/((lo®Vo)* Total Schottky Loss %). 
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Output 
Current 


100 
100 
100 
100 
100 
100 


100 
100 
100 
100 
100 
100 


Output 
Voltage 
Vo 


< 


Max 
Input 
Voltage 


3.5:1 
3.5:1 
3.5:1 
3.5:1 
3.5:1 
3.5:1 


Schottky 1 
Part No. 


201CNQ045 
120NQ045 
120NQ045 
121NQ045 


60HQ100 
153CMQ100 
203CNQ100 
123NQ100 
123NQ100 
123NQ100 


60HQ080 
153CMQ080 
203CNQ080 

123NQ080 

123NQ080 


55HQ030 
152CMQ030 
220CNQ030 
122NQ030 
122NQ030 
122NQ030 


55HQ030 
152CMQ030 
220CNQ030 
182NQ030 
122NQ030 
122NQ030 


Schottky 2 
Part No. 


201CNQ045 
120NQ045 
240NQ045 
121NQ045 


60HQ100 
153CMQ100 
203CNQ100 
123NQ100 
183NQ100 
243NQ100 


60HQ080 
153CMQ080 
203CNQ080 

123NQ080 

243NQ080 


§5HQ030 
152CMQ030 
220CNQ030 

122NQ030 
182NQ030 
242NQ030 


55HQ030 
152CMQ030 
220CNQ030 
182NQ030 
122NQ030 
182NQ030 


TABLE 17c 


Schottky selection guide for “forward” and “bridge” converters. 


Rated 
Tjmax 


°C 


175 
150 
150 
175 


175 
175 
175 
175 
175 
175 


175 
175 
175 
175 
175 


150 
150 
150 
150 
150 
150 


150 
150 
150 
150 
150 
150 


F O R W A R OD 
Heatsink Max Total 


Rsa 


Schottky 
Loss 
%(Io*Vo) 


20.8 
22.5 
15.8 
15.8 
14.9 
14.5 


10.6 
11.4 
8.1 
7.7 
8.1 
7.8 


Max 
Ts 


°C 


133 
105 
102 
135 


116 
105 
127 
130 
129 
127 


118 
108 
124 
127 
121 


92 


109 
110 
112 
113 


92 
81 

99 
95 
101 
99 


jn temp. 


Schottky1 Schottky2 Ts =100°C Loss with 
Rga(100) Rga(100) 


°C 


143 
113 
112 
142 


145 
141 
140 
142 
142 
141 


146 
143 
138 
139 
135 


120 
113 
119 
119 
122 
123 


119 
114 
110 
103 
110 
109 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb, Rsq = (Max Ts —- Tamb)/((lo®Vo)e Total Schottky Loss %). 


jn temp. 


°C 


153 
121 
110 
152 


162 
163 
151 
152 
146 
138 


160 
161 
147 
147 
131 


138 
137 
129 
129 
126 
123 


134 
133 
117 
108 
117 
112 


for 


°C/W 


0.91 
0.84 
0.98 
0.96 
1.00 
1.05 


0.91 
0.83 
0.98 
0.96 
1.04 


CONVERTER S 
Max wkg Max wkg Heatsink Max Total 


Schottky 


% 


15.8 
15.8 
15.1 
14.9 


8.1 


BRIDGE 
Heatsink Max Total 
Rsa Schottky 
Loss 
°C/W % 
2.44 10.6 
1.86 9.1 
2.75 9.4 
1.75 5.6 
1.45 6.3 
1.93 §.3 
1.95 §.3 
1.66 4.6 
1.37 5.1 
1.73 4.3 
1.75 4.4 
1.28 20.0 
1.02 22.1 
1.86 15.2 
1.89 15.2 
1.13 10.4 
0.91 11.4 
1.40 7.9 
1.30 7.5 
1.43 7.9 


Max 
Ts 


°C 


147 
114 


147 


139 
132 
141 
143 


136 
129 
134 
136 


114 
106 
121 
122 


109 
102 
106 
99 
107 


CONVERTERS 
Max wkg Heatsink Max Total 


jn temp. 


°C 


159 
123 


187 


166 
166 
155 
156 


164 
164 
149 
149 


141 
140 
132 
132 


137 
136 
118 
107 
118 


for 


Schottky 


Ts =100°C Loss with 
Rsaq(100) Rga(t00) 


°C/W 


1.21 
1.45 


1.35 


0.91 
0.84 
0.98 
0.96 


0.91 
0.84 
0.98 
0.96 


0.98 
0.91 
1.29 
1.28 


0.96 
0.88 
1.26 


1.26 


%o 


11.0 
9.2 


9.9 


20.4 
22.1 
15.6 
15.6 


10.4 
11.3 
7.9 


7.9 
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Output 
Current 


lo 
A 


100 
100 
100 
100 
100 
100 
106 
100 
100 
100 
100 
100 


100 
100 
100 
100 
100 


100 
100 
100 
100 
100 
100 


150 
150 
150 
150 
150 
150 


Output Max 
Voltage Input 
Vo Voltage 
Range 
Vv 
5 3:1 
§ 3:1 
5 3:1 
5 3:1 
5 3:1 
5 3:1 
5 3:1 
5 3:1 
5 3:1 
§ 3:1 
5 3:1 
5 3:1 
12 3:1 
12 3:1 
12 3:1 
12 3:1 
12 3:1 
15 2:1 
15 2:1 
15 2:1 
15 2:1 
15 2:1 
15 2:1 
2.5 3.5:1 
2.5 3.5:1 
2.5 3.5:1 
2.5 3.5:1 
2.5 3.531 
2.5 3.5:1 


APPLICA- 


TION 
NOTES 





Schottky 1 
Part No. 


85HQ045 
151CMQ045 
200CNQ045 
201CNQ045 
301CNQ045 
180NQ045 
120NQ045 
120NQ045 
120NQ045 
121NQ045 
181NQ045 
121NQ045 


60HQ100 
203CNQ100 
123NQ100 
183NQ100 
123NQ100 


60HQ080 
153CMQ080 
203CNQ080 
123NQ080 
123NQ080 
123NQ080 


220CNQ030 

440CNQ030 
122NQ030 
182NQ030 
122NQ030 
242NQ030 


Schottky 2 
Part No. 


85HQ045 
151CMQ045 
200CNQ045 
201CNQ045 
301CNQ045 
180NQ045 
120NQ045 
180NQ045 
240NQ045 
121NQ045 
181NQ045 
241NQ045 


60HQ100 
203CNQ100 
123NQ100 
183NQ100 
183NQ100 


60HQ080 
153CMQ080 
203CNQ080 
123NQ080 
183NQ080 
243NQ080 


220CNQ030 

440CNQ030 
122NQ030 
182NQ030 
182NQ030 
242NQ030 


Rated 
Tjmax 


°C 


175 
175 
150 
175 
175 
150 
150 
150 
150 
175 
175 
175 


175 
175 
175 
175 
175 


175 
175 
175 
175 
175 
175 


150 
150 
150 
150 
150 
150 


F OR WAR OD 
Heatsink Max Total 


Rsa 


°C/W 


0.91 
0.63 
.04 
.38 
.59 
.05 
.08 
-10 
.23 
.59 
.70 
73 


mh 


ee ee ee ee ee ee ee ee 


0.65 
1.04 
1.08 
1.16 
1.19 
0.70 
0.46 
1.02 
1.05 
1.13 
1.16 
0.67 
0.94 
0.73 
0.91 


0.92 
1.00 


Schottky 
Loss 
%(lo®Vo) 
% 


12.7 
14.1 
10.1 
11.6 
10.4 
9.9 
10.2 
9.9 
9.2 
10.6 
9.8 
9.9 


6.4 
5.8 
5.8 
5.5 
5.5 


5.1 
§.7 
4.7 
4.7 
4.5 
4.3 


19.3 
15.6 
18.9 
16.8 
17.4 
15.7 


Max 
Ts 


°C 


108 
95 
103 
130 
132 
102 
105 
105 
107 
134 
133 
136 


100 
122 
125 
126 
129 


104 
89 
121 
124 
126 
125 


98 
105 
102 
107 
110 
108 


TABLE 17d 
Schottky selection guide for “forward” and “bridge” converters. 


CON V ERTER S 


Max wkg Max wkg Heatsink Max Total 


jn temp. 


Schottky1 Schottky2 T,=100°C Loss with 


°C 


142 
137 
116 
145 
146 
171 
117 
117 
120 
146 
141 
149 


141 
142 
143 
139 
148 


145 
140 
141 
142 
145 
145 


119 
115 
120 
120 
129 
117 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb: Rsq = (Max Ts > Tamb)/((lo®Vo)e Total Schottky Loss %). 


jn temp. 


°C 


164 
164 
128 
158 
158 
120 
128 
123 
119 
158 
151 
150 


165 
156 
157 
150 
153 


164 
164 
153 
153 
148 
141 


135 
125 
135 
131 
133 
126 


for 


Schottky 


Rga(100) Rga(100) 


°C/W 


0.78 


0.98 
0.85 
0.94 
1.01 
0.99 
1.01 
1.08 
0.92 
1.01 
0.97 


0.71 
0.69 
0.74 
0.71 


0.64 
0.00 
0.70 
0.69 
0.71 
0.75 


0.86 
0.70 
0.80 
0.75 
0.85 


% 


12.8 


10.1 
11.8 
10.6 
9.9 
10.1 
9.9 
9.2 
10.8 
9.9 
10.3 


5.9 
6.0 
§.7 
5.8 


5.1 
0.0 
4.7 
4.8 
4.7 
4.5 


15.6 
18.9 
16.8 
17.7 
15.7 


BRIDGE 

Heatsink Max Total 
Rsa Schottky 
Loss 
°C/W % 
1.33 12.4 
1.08 13.7 
1.34 9.8 
1.75 11.2 
1.98 10.0 
1.27 9.5 
1.36 9.8 
1.97 10.2 
2.02 9.3 
1.07 6.0 
1.37 5.6 
1.40 5.6 
1.41 5.2 
1.03 4.9 
0.80 5.5 
1.24 4.6 
1.27 4.6 
0.98 18.8 
1.17 15.0 
1.03 18.4 
1.17 16.0 
1.21 14.9 


Max 
Ts 


°C 


132 
124 
116 
148 
149 
110 
117 


150 
144 


128 
142 
144 
139 


126 
116 
135 
138 


119 
116 
121 
121 


CONVERTERS 
Max wkg Heatsink Max Total 


jn temp. 


°C 


166 
165 
131 
165 
164 
121 
131 


164 
155 


167 
162 
162 
153 


166 
165 
156 
157 


140 
127 
140 
134 


127 


for 


Schottky 


Ts =100°C Loss with 
Rsa(100) Rga(100) 


°C/W 


0.78 
0.71 
1.01 
0.85 
0.94 
1.04 
1.01 


0.92 
1.01 


0.65 
0.71 
0.69 
0.74 


0.65 
0.60 
0.70 
0.69 


0.70 
0.87 
0.71 
0.80 


0.86 


% 


12.8 
14.0 
9.9 
11.8 
10.6 
9.6 
9.9 


10.8 
9.9 


6.4 
5.9 
6.0 
5.7 


5.1 
5.6 
4.7 
4.8 


19.1 
15.3 
18.7 
16.7 


15.5 


TABLE 17e 
Schottky selection guide for “forward” and “bridge” converters. 
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FOR WARD CON VER TER S BRIDGE CONVERTERS 

Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total | Heatsink Max Total Max Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq _—— Schottky Ts jn temp. jn temp. for Schottky Rsq = Schottky Ts jn temp. for Schottky 

lo Vo Voltage Loss Schottky 1 Schottky2 Ts =100°C Loss with Loss Ts =100°C Loss with 

Range %(Io*Vo) Rga(100) Rga(100) Rsga(100) Rga(100) 

A Vv °C °C/W % °C °C °C °C/W % °C/W % °C °C °C/W % 

150 2.5 3.5:1 122NQ030 242NQ030 150 1.04 16.7 115 134 130 0.78 17.1 

150 5 2:1 220CNQ030 220CNQ030 150 0.61 9.9 95 116 129 0.80 9.8 108 130 0.69 9.7 

150 5 2:1 440CNQ030 440CNQ030- 150 0.72 8.1 94 105 112 0.83 7.9 99 111 

150 5 2:1 122NQ030 122NQ030 150 0.66 9.7 98 117 128 0.84 9.6 110 130 0.70 9.5 

150 5 2:1 182NQ030 182NQ030 150 0.74 8.7 99 112 121 0.88 8.5 106 120 0.78 8.5 

150 5 2:1 242NQ030 242NQ030 150 0.76 8.1 97 106 112 0.86 7.9 101 112 0.84 7.9 

150 5 2:1 122NQ030 182NQ030 150 0.77 9.0 102 121 123 0.74 9.0 

150 5 2:1 182NQ030 242NQ030 150 0.79 8.3 99 113 115 0.00 0.0 

150 5 2:1 122NQ030 242NQ030 150 0.82 8.7 103 123 118 0.76 8.7 

150 § 3:1 200CNQ045 200CNQ045 150 0.43 12.0 89 114 134 0.70 11.8 112 138 0.57 11.8 

150 5 3:1 444CNQ045 444CNQ045 125 0.43 9.7 82 95 106 0.61 9.4 93 107 

150 5 3:1 400CNQ045 400CNQ045 150 0.63 10.2 98 112 123 0.81 9.9 110 125 0.67 9.9 

150 5 3:1 201CNQ045 201CNQ045 175 0.66 13.0 115 144 163 0.50 13.3 0.92 12.7 137 166 0.50 13.3 

150 5 3:1 301CNQ045 301CNQ045 175 0.76 12.1 119 146 163 0.53 12.6 1.02 11.7 140 166 0.53 12.6 

150 5 3:1 401CNQ045 401CNQ045 175 0.98 10.7 129 143 155 0.61 11.0 1.23 10.3 144 160 0.61 11.0 

150 5 3:1 120NQ045 120NQ045 150 0.47 12.0 92 116 133 0.72 11.8 114 138 0.57 11.8 

150 5 3:1 244NQ045 244NQ045 125 0.47 9.7 84 96 105 0.64 9.4 95 107 

150 5 3:1 180NQ045 180NQ045 150 0.55 11.6 97 115 130 0.76 11.2 114 133 0.59 11.3 

150 5 3:1 240NQ045 240NQ045 150 0.66 10.2 101 113 123 0.65 10.2 0.83 9.9 112 125 0.67 9.9 

150 5 3:1 120NQ045 240NQ045 150 0.69 10.8 106 131 127 0.61 10.9 

150 5 3:1 121NQ045 121NQ045 175 0.80 11.9 121 145 161 0.55 12.0 1.05 11.6 141 165 0.55 12.0 

150 5 3:1 181NQ045 181NQ045 175 0.95 10.9 128 145 158 0.60 11.2 1.22 10.6 147 165 0.60 11.2 

150 5 3:1 241NQ045 241NQ045 175 1.02 10.7 132 144 155 0.61 11.0 1.25 10.3 146 160 0.61 11.0 

150 5 3:1 121NQ045 241NQ045 175 1.05 11.0 136 160 159 0.58 11.5 

150 12 3:1 203CNQ100 203CNQ100 175 0.49 6.4 107 142 163 0.43 6.5 0.75 6.1 133 166 0.43 6.5 

150 12 3:1 303CNQ100 303CNQ100 175 0.59 6.0 114 141 159 0.45 6.2 0.84 5.8 137 164 0.45 6.2 

150 12 3:1 403CNQ100 403CNQ100 175 0.68 5.6 118 137 152 0.49 5.7 0.89 5.4 136 155 0.49 5.7 

150 12 3:1 123NQ100 123NQ100 175 0.52 6.4 111 142 162 0.42 6.6 0.76 6.2 135 166 0.42 6.6 

150 12 3:1 183NQ100 183NQ100 175 0.63 6.0 118 143 159 0.44 6.3 0.86 5.8 140 164 0.44 6.3 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb: Rsa = (Max Ts - Tamb)/((lo®Vo)e Total Schottky Loss %). 


TABLE 17f 
Schottky selection guide for “forward” and “bridge” converters. 
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FOR W A R D C ON VERT ER S BRIOGE CONVERTERS 
Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total | Heatsink Max Total Max Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq Schottky Ts jn temp. jn temp. for Schottky Rsq _—— Schottky Ts jn temp. for Schottky 
lo Vo Voltage Loss Schottky1 Schottky2 Ts =100°C Loss with Loss Ts =100°C Loss with 
Range %(lo*Vo) Rga(100) Rga(100) Rga(100) Rgaq(100) 
A Vv °C °C/W % °C °C °C °C/W % °C/W % °C °C °C/W % 
150 12 3:1 123NQ100 183NQ100 175 0.64 6.2 121 152 160 0.43 6.4 
150 12 3:1 243NQ100 243NQ100 175 0.72 5.6 122 138 151 0.49 5.7 0.91 5.4 138 155 0.49 5.7 
150 12 3:1 123NQ100 243NQ100 175 0.75 5.8 128 159 156 0.45 6.1 
150 15 2:1 203CNQ080 203CNQ080 175 0.51 5.2 110 144 161 0.42 5.2 0.71 5.0 130 164 0.42 §.2 
150 15 2:1 303CNQ080 303CNQ080 175 0.58 4.9 115 141 156 0.44 5.0 0.75 4.8 131 158 0.44 5.0 
150 15 2:1 403CNQ080 403CNQ080 175 0.65 4.5 116 135 147 0.49 4.5 0.79 4.4 129 149 0.49 4.5 
150 15 2:1 123NQ080 123NQ080 175 0.54 5.2 113 144 160 0.42 §.3 0.72 5.1 133 164 0.42 §.3 
150 15 2:1 183NQ080 183NQ080 175 0.62 4.9 119 142 155 0.44 5.0 0.78 4.8 134 158 0.44 5.0 
150 15 2:1 243NQ080 243NQ080 175 0.69 4.5 120 136 146 0.49 4.6 0.81 4.4 131 149 0.49 4.6 
150 15 2:1 123NQ080 243NQ080 175 0.71 4.8 126 158 152 0.45 4.9 
200 2.5 3.5:1 220CNQ030 220CNQ030 150 0.37 20.4 88 118 139 0.63 19.6 111 141 0.50 20.0 
200 2.5 3.571 440CNQ030 440CNQ030 150 0.65 16.4 104 119 131 0.61 16.4 0.87 15.7 118 134 0.62 16.2 
200 2.5 3.5:1 122NQ030 122NQ030 150 0.41 20.4 92 120 138 0.65 19.6 114 141 0.50 20.0 
200 2.5 3.531 182NQ030 182NQ030 150 0.58 17.7 101 121 135 0.56 17.7 0.83 17.0 120 139 0.57 17.6 
200 2.5 3.5:1 242NQ030 242NQ030 150 0.68 16.2 105 118 129 0.62 16.1 0.88 15.6 119 133 0.63 15.9 
200 2.5 3.5:1 182NQ030 242NQ030 150 0.69 16.5 107 127 131 0.60 16.8 
200 2.5 3.571 122NQ030 242NQ030 150 0.70 17.7 112 139 133 0.56 18.0 
200 5 2:1 220CNQ030 220CNQ030 150 0.36 10.4 88 118 134 0.55 10.2 106 136 0.49 10.2 
200 5 2:1 440CNQ030 440CNQ030 150 0.53 8.5 95 111 121 0.64 8.3 103 120 0.60 8.3 
200 5 2:1 122NQ030 122NQ030 150 0.40 10.4 92 119 134 0.57 10.2 108 136 0.49 10.2 
200 5 2:1 182NQ030 182NQ030 150 0.51 9.2 97 116 127 0.64 9.0 108 128 0.56 9.0 
200 5 2:1 122NQ030 182NQ030 150 0.51 9.6 99 127 130 
200 5 2:1 242NQ030 242NQ030 150 0.56 8.3 96 110 118 0.66 8.1 104 118 0.61 8.1 
200 5 2:1 122NQ030 242NQ030 150 0.58 9.2 103 132 124 0.54 9.2 
200 5 3:1 200CNQ045 200CNQ045 150 0.17 13.0 72 110 137 0.39 12.8 101 139 0.39 12.8 
200 5 3:1 444CNQ045 444CNQ045 125 0.26 10.0 76 95 109 0.43 9.8 92 112 
200 5 3:1 201CNQ045 201CNQ045 175 0.34 13.8 97 138 164 0.56 13.4 126 166 0.36 13.7 
200 5 3:1 400CNQ045 400CNQ045 150 0.40 10.9 93 114 129 0.57 10.6 111 132 0.47 10.6 


1. Schottkys on common heatsink. 
2. Max amb temp = 50°C. 
3. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)e Total Schottky Loss %). 


APPLICA- 
TION 


NOTES 
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Output 
Current 


lo 
A 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


200 
200 
200 
200 
200 
200 


200 
200 
200 
200 
200 
200 


250 
250 
250 
250 
250 
250 
250 


Output 
Voltage 
Vo 


V 


no 


aomaiananan om 


Max 
Input 
Voltage 


3.5:1 
3.5:1 
3.5:1 
3.5:1 
3.5:1 
3.5:1 
3.531 


Schottky 1 
Part No. 


301CNQ045 

401CNQ045 
120NQ045 
244NQ045 
180NQ045 
240NQ045 
120NQ045 
181NQ045 
241NQ045 
121NQ045 


203CNQ100 

303CNQ100 

403CNQ100 
183NQ100 
243NQ100 
123NQ100 


203CNQ080 

303CNQ080 

403CNQ080 
183NQ080 
243NQ080 
183NQ080 


220CNQ030 

440CNQ030 
122NQ030 
182NQ030 
122NQ030 


242NQ030 - 


182NQ030 


Schottky 2 
Part No. 


301CNQ045 

401CNQ045 
120NQ045 
244NQ045 
180NQ045 
240NQ045 
240NQ045 
181NQ045 
241NQ045 
241NQ045 


203CNQ100 

303CNQ100 

403CNQ100 
183NQ100 
243NQ100 
243NQ100 


203CNQ080 

303CNQ080 

403CNQ080 
183NQ080 
243NQ080 
243NQ080 


220CNQ030 

440CNQ030 
122NQ030 
182NQ030 
242NQ030 
242NQ030 
242NQ030 


TABLE 17g 


Schottky selection guide for “forward” and “bridge” converters. 


Rated 
Tjmax 


°C 


175 
175 
150 
125 
150 
150 
150 
175 
175 
175 


175 
175 
175 
175 
175 
175 


175 
175 
175 
175 
175 
175 


150 
150 
150 
150 
150 
150 
150 


F O R W AR OD 
Heatsink Max Total 


Rsa 


°C/W 


0.41 
0.63 
0.21 
0.30 
0.31 
0.43 
0.44 
0.61 
0.67 
0.68 


0.24 
0.34 
0.44 
0.38 
0.48 
0.49 


0.27 
0.36 
0.44 
0.39 
0.47 
0.48 


0.11 
0.41 
0.14 
0.32 
0.40 
0.45 
0.45 


Schottky 
Loss 
%(lo®Vo) 


% 


13.1 
11.2 
13.0 
10.0 
12.1 
10.9 
11.7 
11.3 
11.3 
11.7 


22.8 
18.2 
23.2 
19.7 
20.4 
18.2 
18.6 


Max 
Ts 


121 


93 
104 
112 
109 
116 
119 


jn temp. 


°C 


142 
142 
112 


113 
115 
137 
144 
143 
164 


137 
139 
138 
141 
140 
163 


142 
142 
138 
143 
140 
152 


108 
119 
110 
117 
141 
120 
130 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamp. Rsq = (Max Ts — Tamb)/((lo®Vo)® Total Schottky Loss %). 


jn temp. 


°C 


165 
158 
136 
109 
133 
129 
132 
161 
158 
161 


165 
162 
157 
162 
157 
160 


164 
160 
163 
160 
153 
155 


138 
135 
138 
136 
131 
135 
135 


CON VE RTER S 
Max wkg Max wkg Heatsink Max Total 


for Schottky 
Schottky 1 Schottky2 Ts =100°C Loss with 


Rsa(100) R 
° CW 


0.38 
0.44 


0.43 
0.43 
0.44 
0.41 


0.33 
0.36 
0.33 
0.36 
0.33 


0.32 
0.35 
0.33 
0.35 
0.34 


0.39 
0.44 
0.43 


sa(100) 
%o 


13.2 
11.3 


11.7 
11.5 
11.3 
12.2 


5.1 


5.1 
4.7 
4.9 


20.4 
18.2 
18.7 


BRIDGE 

Heatsink Max Total 

Rsa Schottky 
Loss 
°C/W % 
0.63 12.5 
0.85 10.9 
0.42 12.8 
0.45 9.8 
0.51 12.0 
0.60 10.6 
0.83 11.0 
0.87 10.9 
0.70 12.4 
0.46 6.3 
0.56 6.0 
0.64 5.6 
0.58 6.0 
0.66 5.6 
0.44 5.2 
0.52 4.9 
0.57 4.6 
0.54 4.9 
0.60 4.6 
0.34 22.4 
0.61 17.4 
0.35 22.8 
0.53 19.1) 
0.64 17.4 


Max 
Ts 


°C 


129 
142 
104 


111 
113 


141 
145 
136 


121 
130 
135 
133 
139 


119 
127 
129 
130 
132 


98 
117 
101 
113 


120 


CONVERTERS 
Max wkg Heatsink Max Total 


jn temp. 


°C 


167 
164 
139 
112 
138 
132 


165 
164 
170 


166 
166 
162 
166 
162 


165 
163 
156 
163 
156 


140 
139 
140 
140 


139 


for 


Schottky 


Ts =100°C Loss with 
Rga(100) Rga(100) 


° CW 


0.38 
0.44 
0.39 


0.42 
0.47 


0.43 
0.44 
0.38 


0.32 
0.33 
0.36 
0.33 
0.36 


0.31 
0.33 
0.36 
0.33 
0.35 


0.45 
0.35 
0.41 


0.44 


% 


13.2 
11.3 
12.8 


11.9 
10.7 


11.5 
11.3 
13.0 


6.6 
6.3 
5.8 
6.4 
5.9 


17.9 
22.8 
19.3 


18.0 
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Output 
Current 


lo 
A 


250 
250 
250 
250 
250 
250 


250 
250 
250 
250 
250 
250 
250 
250 


250 
250 
250 


250 
250 
250 


300 
300 
300 
300 
300 


300 
300 


Output 
Voitage 
Vo 


< 


Aanan aan 


Anana an un 


Max 
input 
Voltage 


Range 


2:1 
2:1 
2:1 
2:1 
2:1 
2:1 


3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 
3:1 


3:1 
3:1 
3:1 


2:1 
2:1 
2:1 


3.5:1 
3.5:1 
3.571 
3.5:1 
3.5:1 


2:1 
2:1 


APPLICA- 
TION 


NOTES 





Schottky 1 
Part No. 


220CNQ030 

440CNQ030 
182NQ030 
182NQ030 
122NQ030 
242NQ030 


301CNQ045 

400CNQ045 

401CNQ045 
180NQ045 
240NQ045 
181NQ045 
121NQ045 
241NQ045 


303CNQ100 
403CNQ100 
243NQ100 


303CNQ080 
403CNQ080 
243NQ080 


440CNQ030 
182NQ030 
122NQ030 
242NQ030 
182NQ030 


440CNQ030 
182NQ030 


Schottky 2 
Part No. 


220CNQ030 

440CNQ030 
242NQ030 
182NQ030 
242NQ030 
242NQ030 


301CNQ045 

400CNQ045 

401CNQ045 
180NQ045 
240NQ045 
181NQ045 
241NQ045 
241NQ045 


303CNQ100 
403CNQ100 
243NQ100 


303CNQ080 
403CNQ080 
243NQ080 


440CNQ030 
182NQ030 
242NQ030 
242NQ030 
242NQ030 


440CNQ030 
182NQ030 


Rated 
Tjmax 


°C 


150 
150 
150 
150 
150 
150 


175 
150 
175 
150 
150 
175 
175 
175 


175 
175 
175 


175 
175 
175 


150 
150 
150 
150 
150 


150 
150 


F O R W A R OD 
Heatsink Max Total 


Rsa 


°C/W 


0.14 
0.36 
0.26 
0.30 
0.36 
0.39 


0.14 
0.21 
0.41 
0.13 
0.25 
0.38 
0.43 
0.45 


0.17 
0.28 
0.32 


0.19 
0.29 
0.32 


0.28 
0.20 
0.26 
0.32 
0.32 


0.25 
0.20 


Schottky 
Loss 
%(lo*°Vo) 
% 


11.6 
9.4 
9.6 

10.1 

10.5 
9.4 


14.6 
12.2 
12.1 
13.5 
12.2 
12.1 
12.9 
12.1 


5.5 
4.9 
4.9 


18.5 
20.5 
21.0 
18.5 
19.2 


9.5 
10.5 


Max 
Ts 


°C 


70 
92 
81 
88 
97 
96 


76 
83 
112 
72 
89 
107 
119 
118 


85 
101 
108 


90 
103 
110 


88 
80 
92 
94 
96 


86 
82 


TABLE 17h 
Schottky selection guide for “forward” and “bridge” converters. 


jn temp. 


Schottky 1 Schottky2 Ts =100°C Loss with 


°C 


113 
114 
109 
116 
137 
115 


131 
112 
142 
109 
114 
141 
167 
144 


136 
138 
140 


141 
140 
141 


116 
115 
140 
118 
129 


114 
116 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 
3. For higher Tamb: Rsa = (Max Ts = Tamb)/((lo®Vo)e Total Schottky Loss %). 


jn temp. 


°C 


135 
127 
129 
131 
125 
127 


165 
133 
162 
136 
133 
163 
161 
162 


165 
161 
160 


164 
158 
158 


136 
138 
129 
135 
136 


129 
134 


for 


C ON VERTER S 
Max wkg Max wkg Heatsink Max Total 


Schottky 


Rsa(100) Rga(100) 


°C/W 


0.32 


0.30 
0.32 


0.27 
0.27 


0.26 
0.27 


% 


12.3 


13.3 
12.4 


6.1 
6.2 


5.0 
5.0 


BRIOGE 

Heatsink Max Total 

Rsq _——- Schottky 
Loss 
°C/W % 
0.31 11.5 
0.47 9.2 
0.44 9.9 
0.49 9.2 
0.36 14.1 
0.38 11.9 
0.59 11.7 
0.31 13.3 
0.41 11.9 
0.56 11.8 
0.61 11.7 
0.36 6.4 
0.45 5.9 
0.48 5.9 
0.34 5.2 
0.42 4.8 
0.44 4.8 
0.47 18.0 
0.39 19.7 
0.49 18.0 
0.37 9.3 
0.34 10.2 


Max 
Ts 


°C 


94 
104 


105 
107 


113 
107 
136 
101 
111 
132 


140 
119 
130 
134 
116 
125 
130 


113 
107 


116 


102 
102 


CONVERTERS 
Max wkg Heatsink Max Total 


jn temp. 


°C 


138 
127 


132 
127 


166 
137 
166 
138 
137 
166 


166 
167 
165 
165 
165 
161 
161 


140 
141 


140 


130 
136 


for 


Schottky 


Tg =100°C Loss with 
Rga(100) Rga(100) 


°C/W 


0.44 


0.40 


0.43 


0.28 
0.34 
0.32 
0.30 
0.34 
0.33 


0.32 
0.25 
0.27 
0.27 
0.25 
0.27 
0.27 


0.37 
0.34 


0.37 


0.36 
0.33 


% 


9.2 


9.9 


9.2 


14.3 
11.9 
12.3 
13.3 
11.9 
12.3 


12.4 
6.6 
6.1 
6.2 
5.4 
4.9 
§.0 


18.1 
19.9 


18.2 


9.3 
10.2 


TABLE 17i 
Schottky selection guide for “forward” and “bridge” converters. 
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FORWARD CON VERTER S BRIDGE CONVERTERS 
Output Output Max Schottky 1 Schottky 2 Rated Heatsink Max Total Max Max wkg Max wkg Heatsink Max Total | Heatsink Max Total Max Max wkg Heatsink Max Total 
Current Voltage Input Part No. Part No. Tjmax Rsq = Schottky Ts jn temp. jn temp. for Schottky Rsq = Schottky Ts jn temp. for Schottky 
lo Vo Voltage Loss Schottky 1 Schottky2 Ts =100°C Loss with Loss Ts =100°C Loss with 
Range %(lo®Vo) Rga(100) Rga(100) Rga(100) Rega(100) 
A V °C °C/W % °C °C °C °C/W % °C/W % °C °C °C/W % 
300 5 2:1 242NQ030 242NQ030 150 0.29 9.5 91 115 128 0.39 9.3 105 130 0.36 9.3 
300 5 2:1 182NQ030 242NQ030 150 0.29 9.8 93 127 130 
300 5 3:1 301CNQ045 301CNQ045 175 0.24 14.3 102 166 0.23 14.4 
300 5 3:1 401CNQ045 401CNQ045 175 0.28 12.5 102 140 163 0.27 12.6 0.44 12.1 130 166 0.27 12.6 
300 5 3:1 181NQ045 181NQ045 175 0.23 12.8 94 137 164 0.40 12.4 124 166 0.26 12.7 
300 5 3:1 241NQ045 241NQ045 175 0.32 12.5 110 142 163 0.26 12.7 0.46 12.1 134 166 0.26 12.7 
300 12 3:1 403CNQ100 403CNQ100 175 0.17 6.3 88 134 162 0.33 6.1 121 165 0.22 6.2 
300 15 2:1 403CNQ080 403CNQ080 175 0.18 5.1 92 138 160 0.31 5.0 119 163 0.22 5.0 
350 2.5 3.5:1 440CNQ030 440CNQ030 150 0.17 19.7 79 113 137 0.34 19.1 107 140 0.30 19.2 
350 2.5 3.5:1 182NQ030 182NQ030 150 0.07 23.0 63 108 139 0.24 22.2 97 140 
350 2.5 3.5:1 242NQ030 242NQ030 150 0.21 19.6 86 116 137 0.36 19.1 111 140 0.30 19.3 
350 5 2:1 440CNQ030 440CNQ030 150 0.17 10.1 79 114 132 0.28 9.9 99 133 
350 5 2:1 242NQ030 242NQ030 150 0.20 10.1 85 115 132 0.30 9.9 103 133 0.29 9.9 
350 5 3:1 401CNQ045 401CNQ045 175 0.16 13.3 87 134 164 0.31 13.0 120 165 0.22 13.1 
350 5 3:1 241NQ045 241NQ045 175 0.20 13.3 96 137 163 0.33 13.0 126 165 0.22 13.2 
350 12 3:1 403CNQ100 403CNQ100 175 0.08 6.8 73 130 164 0.23 6.4 112 166 0.18 6.5 
400 2.5 3.5:1 440CNQ030 440CNQ030 150 0.09 21.1 70 112 139 0.25 20.0 101 141 0.25 20.0 
400 2.5 3.5:1 242NQ030 242NQ030 150 0.14 20.5 79 115 139 0.29 19.6 107 141 0.25 19.8 
400 5 2:1 440CNQ030 440CNQ030 150 0.10 10.7 72 114 135 0.22 10.4 95 137 
400 5 2:1 242NQ030 242NQ030 150 0.15 10.5 81 116 135 0.25 10.2 101 136 0.25 10.2 
400 5 3:1 401CNQ045 401CNQ045 175 0.10 13.6 76 130 164 0.24 13.1 113 165 0.19 13.3 
400 § 3:1 241NQ045 241NQ045 175 0.14 13.5 87 134 164 0.26 13.1 119 165 0.19 13.3 


1. Schottkys on common heatsink. 


2. Max amb temp = 50°C. 


3. For higher Tamb. Rsa = (Max Ts - Tamb)/((lo®Vo)e Total Schottky Loss %). 
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99-45 


Output 
Current 


lo 


A 


ann oi 


ann n 


7.5 
7.5 
7.5 
7.5 
7.5 
7.5 


7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 


7.5 


Output 
Voltage 


Input 
Voltage 
Range 


Max 


5:1 
5:1 
5:1 


5:1 


a a a a a SS 


4:4 


4:1 


So] 
531 
5:1 
521 
5:1 
5:1 


AY 
74 
ay ee 
Y ge 
7 on 
av on 
7 on 


4:1 


Schottky 
Part No. 


12TQ045 
6TQ045 

10TQ045 

18TQ045 


12TQ045 

10TQ045 
6TQ045 

18TQ045 


8TQ080 

8TQ100 
20FQ045 
30FQ045 


12TQ045 
20TQ045 


10TQ045, 
- 18TQ045 


20FQ045 


' 30FQ045 


20TQ045 


12TQ045 - 


6TQ045 
10TQ045 
18TQ045 


8TQ080 


Tjmax 


°C 


150 
175 
175 
175 


150 
175 
175 
175 


175 
175 


150 
175 
150 
150 
175 
175 


150 
175 
150 
150 
175 
175 
175 


175 


1. Max amb temp = 50°C. 
2. For higher Tamb, Rsq = (Max Ts - Tamb)/((lo®Vo)* Total Schottky Loss %). 


TABLE 18a 
Schottky selection guide for “flyback” converters. 


Heatsink 
Rsa 


° C/W 


28.9 
34.2 
38.6 
55.0 


18.5 
29.1 
30.1 
31.6 


29.3 


19.2 
27.6 
17.4 
17.5 
22.7 
37.9 


10.5 
17.7 
11.3 
12.5 
17.5 
18.8 
24.9 


19.6 


Max Total 
Schottky 
Loss 
%(lo®Vo) 
% 


9.8 
12.4 
10.5 

6.5 


4.1 
4.5 
5.4 
2.8 


5.1 
4.1 


8.6 
9.2 
11.2 
10.8 
11.8 
6.9 


3.7 
4.0 
4.6 
4.7 
6.2 
5.2 
3.0 


5:5 


Max 
Ts 


°C 


120 
156 
151 
139 


96 
129 
147 
104 


145 
141 
112 
145 


122 
121 


151 


148 


85 
113 

97 
103 
147 
137 
117 


147 


Max wkg. 
jn. temp. 


°C 


127 
163 
158 
142 


102 
136 
155 
107 


153 
148 


118 
151 
132 
129 
162 
153 


90 
120 
106 
114 
161 
149 
123 


160 


Heatsink 
for 


Ts =100°C 


Rsa(100) 
° C/W 


20.9 
15.8 
18.9 
30.0 


18.7 
15.7 
29.2 


15.5 
15.5 


15.7 
14.2 
12.3 
12.5 
11.1 
18.7 


13.9 
11.8 
9.0 
11.0 
18.4 


9.4 


Max Total 

Schottky 

Loss with 

Rga(100) 
% 


9.5 
12.7 
10.6 

6.7 


4.4 
5.3 
2.9 


5.4 
4.3 


8.5 
9.4 
10.9 
10.7 
12.0 
7.1 


4.0 
4.7 
6.2 
5.0 
3.0 


5.9 


29-3 


Output 
Current 


lo 


A 
7.5 


10 
10 
10 
10 
10 
10 


10 
10 
10 
10 
10 
10 


10 
10 
15 
15 
qi 
15 
15 
15 


15 
15 


APPLICA- 
TION 


NOTES 





Output 
Voltage 
Vo 


12 
15 


2.5 


on 


12 
12 
12 


Max 
Input 
Voltage 
Range 


4:1 


5:1 
5:1 
5:1 
5:1 
a: 
5:1 


yee ge 
cy oa 
1.7:1 
1.7:1 
1.7:1 
1.7:1 


4:1 
4:1 
6.5:1 
3:1 
5:1 


5:1 
521 


Schottky 
Part No. 


8TQ100 


20FQ045 
30FQ045 
12TQ045 
20TQ045 
10TQ045 
18TQ045 


20FQ045 
30FQ045 
20TQ045 
12TQ045 
10TQ045 
18TQ045 


8TQ080 

8TQ100 
55HQ030 
55HQ030 
30FQ045 
50HQ045 
18TQ045 
30FQ045 


SOHQ045 
18TQ045 


Tjmax 


°C 
175 


150 
175 
150 
150 
175 
175 


150 
175 
150 
150 
175 
175 


175 
175 
150 
150 
175 
150 
175 
175 


150 
175 


1. Max amb temp = 50°C. 
2. For higher Tamb. Rsa = (Max Ts — Tamb)/((lo®Vo)* Total Schottky Loss %). 


TABLE 18b 
Schottky selection guide for “flyback” converters. 


Heatsink | 
Rsa 


° C/(W 
18.9 


14.2 
19.8 
11.2 
124 

14.9 
26.5 


8.6 
14.0 

8.5 

8.8 
12.9 
19.2 


13.4 
13.0 
13.2 
10.3 
12.2 
9.7 
15.1 
9.5 


6.2 
10.3 


Max Total 
Schottky 
Loss 
%(lo®Vo) 
% 
4.5 


9.4 

9.8 
12.6 
11.7 
13.0 

7.5 


4.0 
4.2 
5.0 
5.4 
5.7 
3.3 


6.0 
4.8 
15.0 
7.7 
10.7 
9.7 
8.7 
4.7 


4.1 
4.5 


Max 
Ts 


°C 
145 


117 
148 
120 
121 
147 
150 


91 
121 
101 
107 
138 
125 


145 
144 


124 


147 
120 
148 


130 
96 
133 


Max wkg. 
jn. temp. 


°C 
157 


125 
156 
136 
133 
163 
157 


100 
130 
1713 
123 
154 
133 


163 
162 
130 
116 
161 
128 
161 
145 


104 
149 


Heatsink 
for 


Ts =100°C 


Rga(100) 
° C/W 
9.4 


10.8 

10.1 
8.1 
8.7 
7.7 

13.0 


9.9 
8.3 
7.8 
7.6 
12.8 
6.4 
6.4 
8.9 
8.7 
6.0 
7.0 
7.6 
6.0 


6.3 


Max Total 
Schottky 
Loss with 
Rga(100) 
% 
4.7 


9.2 

9.9 
12.4 
11.5 
13.1 

Lah 


4.2 
5.0 
9.3 
5.5 
3.2 
6.5 
5.2 
15.0 
7.7 
11.0 
9.5 
8.7 
4.7 


4.4 


89-3 


Output 
Current 


lo 


A 
15 


15 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
25 
25 
25 
25 
25 
25 


25 
25 


Output 
Voltage 
Vo 


V 
12 


15 


2.5 


on 


12 
12 
12 


12 


2.5 


on 


12 
12 
12 


Max 
Input 
Voltage 
Range 
4:1 
4:1 
6.5:1 


3:1 


4:1 
4:1 
6.5:1 
3:1 
5:1 


5:1 
5:1 


Schottky 
Part No. 


60HQ080 
60HQ100 
55HQ030 
55HQ030 
30FQ045 
75HQ045 
18TQ045 
30FQ045 
75HQ045 
18TQ045 
60HQ080 
60HQ100 
55HQ030 
55HQ030 
30FQ045 
50HQ045 
85HQ045 
30FQ045 


50HQ045 
85HQ045 


Tjmax 
°C 
175 
175 
150 
150 
175 
175 
175 
175 
175 
175 
175 
175 
150 
150 
175 
150 
175 
175 


150 
175 


1. Max amb temp = 50°C. 
2. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)® Total Schottky Loss %). 


TABLE 18c 
Schottky selection guide for “flyback” converters. 


Heatsink 
Rsa 


° C/W 
11.0 
10.4 
9.1 
7.5 
8.1 
9.1 
10.7 
6.6 
7.2 
9.0 
7.8 
7.5 
6.7. 
5.8 
' 5.8 
5.0 
7.2 
4.9 


3.7 
6.0 


Max Total 
Schottky 
Loss 
%(lo®Vo) 
% 
4.8 


3.9 
16.3 
8.4 
11.5 
10.9 
8.9 
5.1 
4.8 
3.9 
5.1 
4.2 
17.5 
9.0 
12.4 
11.3 
10.8 
5.4 


4.9 
4.8 


Max 
Ts 


°C 
146 
142 


124 


143 
150 
145 


131 
133 
135 
147 
144 


124 


138 
120 
148 


129 
104 
135 


Max wkg. 
jn. temp. 


°C 
155 
151 
133 
122 
163 
161 
163 
152 
145 
154 
160 
157 
135 
127 
164 
136 
163 
157 


120 
150 


Heatsink 
for 


Ts =100°C 


Rga(100) 
° C/W 
5.4 
5.4 
6.2 
6.1 
4.2 
4.5 
5.4 
4.1 
4.4 
5.4 
3.8 
3.8 
4.6 
4.5 
3.2 
3.6 
3.6 
3.1 


3.4 
3.6 


Max Total 
Schottky 
Loss with 
Rga(100) 
% 
5.1 
4.1 
16.2 


8.2 


9.2 
5.0 
4.7 
3.9 
9.5 
4.4 
17.4 
8.8 
12.6 
11.2 
11.1 
5.3 


4.9 
4.7 


69-3 


Output Output 
Current Voltage 
lo Vo 
A V 
25 12 
25 15 
30 2.5 
30 2.5 
30 5 
30 5 
30 5 
30 5 
30 5 
30 5 
30 12 
30 12 
30 12 
30 12 
30 12 
30 15 
30 15 
50 2.5 
50 2.5 
50 5 
50 5 
50 5 


APPLICA- 
TION 





NOTES 


Max 
input 
Voltage 
Range 


4:1 
4:1 


6.5:1 
6.5:1 


3:1 
3:1 


5:1 
5:1 
5:1 
5:1 


4:1 
4:1 


4:1 
4:1 


6.5:1 
6.5:1 


3:1 
3:1 


Se 


Schottky selection guide for “flyback” converters. 


Schottky 
Part No. 


60HQ080 
60HQ100 


55HQ030 
122NQ030 


55HQ030 
122NQ030 


50HQ045 

85HQ045 
120NQ045 
121NQ045 


50HQ045 
85HQ045 
121NQ045 


60HQ080 
123NQ080 


60HQ100 
123NQ100 


122NQ030 
182NQ030 


122NQ030 
182NQ030 


120NQ045 


Tjmax 


°C 
175 


175 


150 
150 


150 
150 


150 
175 
150 
175 


150 
175 
175 


175 
175 


175 
175 


150 
150 


150 
150 


150 


1. Max amb temp = 50°C. 
2. For higher Tamb, Rsa = (Max Ts - Tamb)/((lo®Vo)® Total Schottky Loss %). 


TABLE 18d 


Heatsink 
Rsa 


° C/W 
5.9 


5.7 


4.8 
6.4 


4.2 
5.0 


3.7 
5.5 
4.7 
6.6 


2.9 
4.6 
4.9 


4.6 
4.9 


4.4 
4.7 


3.3 
3.8 


2.9 
3.0 


2.4 


Max Total 
Schottky 
Loss 
%(lo®Vo) 
% 
5.4 


4.3 


19.5 
15.5 


10.0 
8.0 


12.2 
11.6 
9.8 
10.0 


5.4 
5.1 
4.3 


5.6 
5.3 


4.5 
4.3 


17.5 
15.4 


9.0 
8.0 


Max 


°C 
145 


143 


120 
124 


114 
110 


118 
145 
119 
149 


105 
135 
126 


142 
144 


141 
141 


123 
123 


115 
110 


Max wkg. 
jn. temp. 


°C 
162 


160 


136 
130 


130 
117 


138 
164 
127 
158 


126 
155 
134 


164 
155 


163 
151 


135 
132 


127 
119 


134 


Heatsink 
for 
Ts =100°C 
Rga(100) 
°C/W 
2.9 


2.9: 


3.5 
4.3 


3.4 
4.2 


2.7 
2.8 
3.5 
3.3 


2.6 
2.8 
3.3 


2.3 
2.5 


2.3 
2.5 


2.3 
2.6 


2.3 
2.5 


1.8 


Max Total 
Schottky 
Loss with 
Rga(100) 
% 
5.7 


4.6 


19.2 
15.5 


9.8 
7.9 


12.3 
11.9 
9.5 
10.0 


5.3 
5.0 
4.2 


6.1 
5.5 


4.9 
4.4 


17.4 
15.4 


8.8 
7.9 


10.9 


02-3 


Output 
Current 


lo 


A 
50 
50 


50 
50 


50 
50 


50 
50 


75 
75 
75 


75 
75 
75 


75 
75 


75— 
75 


75 
75 


75 
75 


Output 
Voltage 
Vo 


12 
12 


15 
15 


2.5 
2.5 
2.5 


nn 


12 
12 


12 
12 


15 
15 


Max 
Input 
Voltage 
Range 


521 
5:1 


4:1 
4:1 


4:1 
4:1 


6.5:1 
6.5:1 
6.5:1 


3:1 
3:1 
3:1 


5:1 
5:1 


4:1 
4:1 


4:1 
4:1 


Schottky 
Part No. 


180NQ045 
121NQ045 


180NQ045 
121NQ045 


123NQ080 
183NQ080 


123NQ100 
183NQ100 


122NQ030 
182NQ030 
242NQ030 


122NQ030 
182NQ030 
242NQ030 


121NQ045 
241NQ045 


121NQ045 
241NQ045 


183NQ080 - 


243NQ080 


183NQ100 
243NQ100 


Tjmax 


°C 
150 
175 


150 
175 


175 
175 


175 
175 


150 
150 
150 


150 
150 
150 


175 
175 


175 
175 


175 
175 


175 
175 


1. Max amb temp = 50°C. 
2. For higher Tamb, Rsa = (Max Ts — Tamb)/((lo®Vo)* Total Schottky Loss %). 


TABLE 18e 
Schottky selection guide for “flyback’’ converters. 


Heatsink 


Rsa 


° CW 
2.5 
3.6 


2.8 
2.9 


rae 
2.8 


—- os hs ek 
on on 


=k 
on 


Max Total 


Schottky 
Loss 
%(lo®Vo) 
% 
10.6 
10.9 


4.4 
4.8 


5.6 
5.3 


4.6 
4.3 


20.6 
17.5 
16.0 


10.6 
9.0 
8.2 


12.4 
10.7 


5.4 
4.7 


5.8. 
5.4 


4.7 
4.4 


Max 


°C 
117 
148 


95 
135 


144 
144 


142 
140 


117 
121 
122 


112 
113 
111 


139 
147 


132 
130 


139 
141 


137 
138 


Max wkg. 
jn. temp. 


°C 
129 
163 


106 
151 


162 
158 


161 
155 


138 
136 
133 


134 
128 
121 


165 
161 


159 
144 


163 
158 


161 
155 


Heatsink 
for 
Ts =100°C 
Rga(100) 
° C/W 
1.9 
1.8 


0.91 
1.01 


0.90 
12.01 


Max Total 
Schottky 
Loss with 
Rsa(100) 
% 
10.3 
11.3 


4.8 


6.0 
5.6 


4.8 
4.5 


20.6 
17.5 
15.9 


10.4 
8.9 
8.1 


12.8 
11.0 


5.4 
4.7 


6.1 
5.5 


4.9 
4.4 


Output 
Current 


lo 
A 

100 

100 


100 
100 


100 
100 
100 
100 
150 
150 


150 


APPLICA. 
TION 


ehh as 





Output 
Voltage 
Vo 
V 


2.5 
2.5 


12 
12 


15 


12 


Max 
Input 
Voltage 
Range 


6.5:1 
6.5:1 


3:1 
3:1 


5:1 
1.7:1 
4:1 
4:1 
3:1 
5:1 


1.7:1 


Schottky selection guide for “flyback” converters. 


Schottky 
Part No. 


182NQ030 
242NQ030 


182NQ030 
242NQ030 


241NQ045 
241NQ045 
243NQ080 
243NQ100 
242NQ030 
241NQ045 


241NQ045 


1. Max amb temp = 50°C. 
2. For higher Tamb, Rsa 


Tjmax 


°C 
150 
150 


150 
150 


175 
175 
175 
175 
150 
175 


175 


TABLE 18f 


Heatsink 
Rsa 


0.69 
0.84 


0.72 


Max Total 
Schottky 
Loss 
%(lo® Vo) 
% 
19.7 
17.4 


10.1 
9.0 


11.5 
5.0 
5.7 
4.6 

10.8 

12.8 


5.6 


Max 
Ts 


°C 
115 
121 


110 
113 


143 
130 
137 
135 
106 
130 


123 


(Max Ts — Tamb)/((lo®Vo)® Total Schottky Loss %). 


Max wkg. 
jn. temp. 


°C 
137 
136 


132 
129 


163 
151 
161 
159 
134 
164 


158 


Heatsink 
for 
Ts =100°C 
Rsa(100) 
°C/W 
1.02 
1.14 


0.85 
0.84 
0.71 
0.71 
0.63 
0.51 


0.51 


Max Total 
Schottky 
Loss with 
Rga(100) 
% 
19.6 
17.5 


10.0 
8.9 


11.7 
5.0 
5.9 
4.7 

10.7 

13.0 


5.5 
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Quality, Reliability, and Schottky Rectifiers 


International Rectifier’s line of Schottky products is well 
known in the industry as the vanguard of design innovation and 
performance. Its complete range of voltage and package options 
offer the designer a full complement of power device tools. In 
addition, supporting the Schottky product line is the most 
extensive quality and reliability program that monitors each step 
of the process from wafer fabrication to final test. The goal of 
the International Rectifier Schottky Quality and Reliability 
Program is to provide a medium where a _ continuous 
improvement philosophy is followed. 


Schottky Quality Program 


While traditional quality programs rely on extensive 
inspections by an outside group, or a Quality Assurance 
department, the Schottky quality program at International 
Rectifier has put the responsibility for quality on every person 
in the plant facility. Process operators, engineers, production 
supervisors and managers all contribute to a constant quality 
improvement process. 


The Schottky quality gauge is drawn by an extensive Statistical 
Process Control (SPC) program. This program is ‘‘operator 
driven’’ and, therefore, relies on each of the process operators 
for parameter data gathering and necessary corrective action. 
Supporting this process is a thorough education program which 
emphasizes ownership of the process to each of the operators. 
They receive extensive training about their operation, the key 
parameters which are a result of their operation, and how these 
affect the final quality of the product. 


When a process goes out of control, corrective action is taken 
in a team atmosphere where the operators and, when necessary, 
process engineers and managers, determine root causes and 
implement the necessary correction. The opjective os this process 
is to drive the decision down to the owner of the operation. 


Schottky Reliability Program 


The Schottky Reliability Program is modelled after the well 
known HEXFET Reliability Program which was pioneered back 
in the early 1980’s, and is broken down into two segments. The 
first segment is the Statistical Reliability Sampling program. This 
program is designed to test for infant mortality type failure 
modes. The second segment, the Long Term Reliability Program, 
subjects samples to tests with longer duration and is designed 
to take the devices to the wearout region and therefore, determine 
the wearout failure mechanisms. 


Reliability Testing Procedures and Tests 


All tests are conducted with statistically significant samples. 
Complete parameter testing is performed at specific intervals 
on each device. A failure occurs when a device has deteriorated 
beyond its parametric limit and/or it has exhibited a significant 
parameter shift. All wafer lots are subjected to a short term 
reliability test that checks for infant mortality type problems 
under the Statistical Reliability Sampling program. Randomly 
selected lots from each package type and wafer lot number are 
used for the long term reliability program. 


Environment Stress Test 
High Temperature Reverse Bias (HTRB) 


Defects at the die level, primarily near the Schottky barrier, 
originating at the wafer fabrication process, can be exposed using 
this test. A reverse bias of 100% of the rated voltage is applied 
to the device. The device temperature is kept elevated at or near 
the rated junction temperature. A 1000 hour duration constitutes 
the full evaluation with read and record intervals at 24, 168, 500 
and 1000 hours. 


Typical Failure Mode 


The typical failure mode is degradation of the reverse leakage 
current and/or a deterioration of the breakdown voltage. If 


E-74 


contamination is severe and stress values are held high, this can 
result in thermal runaway resulting in a short. 


Environmental Stress Test 
Temperature Cycling 


Die attach fatigue resulting from expansion mismatch, 
improper solder application, etc., can be localized using this test. 
The stress cycle subjects the parts to extreme variations in 
temperature. The parts are cycled between two preset chambers: 
-55°C and +150°C at 15 minutes in each with no transition 
delay. Parameter testing is monitored at 10, 25, 50, 100 and at 
100 cycle increments until 1000 cycles is achieved. 


Typical Failure Mode 


Failures are caused by a deteriorated contact between the die 
and substrate or wire bond resulting in an increase of the forward 
voltage (V) drop and/or increase of the thermal resistance. Stress 
interactions between the contact and barrier metallization can 
also result in breakdown voltage and degradation. 


Environment Stress test 
Temperature and Humidity Bias 


This test is performed on all non-hermetic encapsulated 
packages. Parts are exposed to a high temperature and humidity 
chamber at ambient pressure to determine their ability to 
withstand the damaging effect of this environment. An 80% 
reverse bias is applied as an acceleration factor. The conditions 
are 85°C and a relative humidity of 85%. The typical duration 
is 1000 hours. 


Typical Failure Mode 


Two types of failure mechanisms are most probable. Metal 
corrosion at the wire bond die interface can result in separation. 
Electrical degradation begins with an increase in V¢ until contact 
is completely interrupted. Moisture penetration is followed by 
ionic contamination, which can create alternate current paths 
along the die surface resulting an unstable reverse leakage 
characteristic. 


Environmental Stress Test 
Power Cycling 


The purpose of power cycling is to simulate the thermal and 
current pulsing stresses which devices will encounter in actual 
circuit applications. The simulation is achieved by the on/off 
application of power to each device. Forward current is 
maintained until the device junction temperature reaches its rated 
value. When this point is reached, the device is turned off and 
allowed to cool under forced air ventilation. The length of the 
cycle depends on the Schottky device parameters under test. The 
package design impacts the heat sink size and thermal 
conductivity parameters such that these influence the cycle 
duration as well. 


Typical Failure Mode 


Like temperature cycling, failures are generally caused by a 
deteriorated contact between the die and substrate or wire bond 
as a result of expansion dissimilarities. The initial outcome is 
an increase of the forward voltage (Vf) drop. Stress interaction 
on the die and immediate surroundings is more strenuous, 
however. Shorts have been observed and attributable to fracture 
propagation as a result of solder mismatching and irregular 
solder formation. 


Reporting 


In order to aid the engineer in his design, a Schottky Reliability 
and Quality Report is published every six months by 
International Rectifier. This report is designed to aid the 
qualification and characterization process and to give the user 
a brief summary of the quality and reliability characteristics of 
the Schottky products. CJ 
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Utilizing SCHOTTKY Rectifier 


Die In Assembly 


by Bret Daniels 


Introduction 


This application note describes the Schottky rectifiers 
available from International Rectifier in die and wafer 
form. These epitaxial diode die feature a proprietary, high 
reliability planar technology utilizing a guard ring 
- structure for maximized ruggedness. Hybrid packaging 
of these die results in substantial savings in weight and 
volume compared to standard packaging, as well as 
significant improvements in electrical performance, 
particularly lead inductance. Most of the same parts are 
available in finished packages; thus, development work 
and evaluation can be easily performed before converting 
the design for die application. A cross reference of 
packaged product to die part numbers is included in this 
application note. 


Characteristics 


Schottky die sizes presently available from International 
Rectifier are summarized in Table 1. These sizes range 
from 43.3 (1.100) to 275 (6.985) mil/side (mm/side). Sizes 
43.3 and 66.1 are available only in wafer form while all 
others are available in both wafer and die forms. The 
evolution of International Rectifier Schottky diodes has 
resulted in four unique processes and six voltage grades. 
The OR’ing, Low Vr Efficient, Standard, and ‘‘830’’ 
processes have each been optimized to minimize power 
dissipation based upon the electrical and thermal 
requirements of various applications and operating 
modes. The six voltage grades available are 15V, 30V, 45V, 
60V, 100V, and 150V. 
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Probing 


Because of limitations when electrical probing in die 
form, some of the specifications of equivalent packaged 
devices cannot be tested or guaranteed in die form. 
Typically, these are high current forward characteristics, 
high temperature characteristics, surge capability (Igsyj), 
thermal resistance (Rijc), series inductance (Ls), and 
avalanche (Eas and Iapg). However, each wafer is 100% 
probed at room temperature for maximum reverse voltage 
(Vr), Maximum reverse leakage current (Ip), and low 
current forward voltage drop (V,). 


During electrical probing, the rejected die are inked for 
identification. The wafer is then cut and the die 
mechanically separated. The rejected die are discarded and 
the remaining die are 100% visually inspected, loaded into 
waffle pack trays, and packed for shipment. 


Handling and Shipping 


Schottky die from International Rectifier are classified 
as non-static sensitive devices but are packaged in 
conductive trays for convenience. The chip tray capacities 
for each die size are shown in Table 1. These trays are then 
sealed in electrostatic shielding bags for shipment. Wafers 
are shipped in non-conductive, polyethylene wafer carriers. 


Once opened, the die must be stored in a dry, inert 
atmosphere, such as nitrogen, prior to assembly. Die 
should be handled with DuPont Teflon -tipped vacuum 





pencils to prevent mechanical damage. Any non- 
conformance to the electrical or visual inspection 
specifications in this application note must be reported 
in writing to International Rectifier within 30 days after 
shipment of the lot. International Rectifier assumes no 
responsibilities for die which have been subjected to 
further processing, such as mount-down, wire-bonding, 
or encapsulation. In the interest of product improvement, 
IR reserves the right to make design or processing changes 
without prior notice. 


Visual Inspection of Die 


International Rectifier Schottky rectifier die are 
designed to meet the visual inspection criteria of Mil- 
Standard 750, Method 2072, and are visually screened to 
a 0.04% AQL level. 


Mounting Backside (Cathode) of Die 


The Schottky die have a titanium/nickel/silver cathode 
metallization which is suitable for either solder paste or 
solder preform mounting using solders such as 
92.5% /5%/2.5% Pb/In/Ag solder. It is recommended 
that solders containing silver are used due to silver 
dissolution of the backside metal in the absence of silver 
in the solder. 


Any of the commonly used header or substrate 
materials, such as copper and copper-plated beryllia or 
alumina, are acceptable. The substrate must be free of 
oxides prior to assembly either by chemical cleaning or 
hydrogen pre-firing techniques. Mounting of Schottky die 
is generally accomplished in a profiled belt furnace or by 
using a hotplate reflow technique. Infrared or vapor phase 
reflow are also acceptable methods for die mounting. If 
using solder preforms or solder paste, cleaning must 
always be performed afterwards. 


The furnace zone setting will depend upon hybrid mass, 
material, fixturing, and belt speed. The Schottky die 
temperature must not exceed 400°C, nor be in the range 
of 350 to 400°C for greater than one minute. A clean 
furnace of hydrogen atmosphere is recommended, 
although an atmosphere of nitrogen or forming gas 
(nitrogen-hydrogen, 85%-15%) is acceptable. 


It is also possible to mount the die using conductive 
adhesives, although this is not currently used in 
production at International Rectifier. 


Molybdenum Tabs 


In solder applications, due to thermal expansion stresses 
exerted on the larger die sizes (200 mil/side and greater), 
International Rectifier recommends the use of 
molybdenum or other thermally matched tabs on the 
anode and cathode. The selection of tab material and/or 
plating must be such that it can be soldered to the silver 
metallization of the top and bottom metals. 


Note: Tefion is a trademark of DuPont. 
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International Rectifier offers standard options of 
molybdenum tabs soldered to the anode, cathode, or both. 
These are available in both round and square 
configurations and various sizes appropriate for a 
particular die size. These options are listed in Table 2. To 
order die with molybdenum tabs add the suffix number 
of the option required to the end of the die part number. 


Anode Connection 


Electrical connection to the anode should be a solder 
connection for all devices with silver top metallization. 
For all parts with aluminum top metallization, electrical 
connection to the anode is by ultrasonic bonding with 
aluminum wire. The wire diameter and number of wires 
should be chosen to suit the current requirements. For 
enhanced reliability, all copper piece parts that come into 
contact with the anode metallization must be nickel-clad 
or nickel-plated to eliminate copper contact with the 
Schottky barrier. 


Caution must be exercised during wire bonding to . 
ensure that the bonding footprint remains within the 
bonding pad area; otherwise, device failure can result. The 
bonding pad area is centered on the die and the outside 
edges of the die are not part of the bonding area so neither 
solder, in the case of silver metallization, nor wire, in the 
case of aluminum metallization, may make contact with 
the perimeter. The bonding pad area is different for each 
die size and the dimensions of each are listed in Table 1. . 


Likewise, wire bonding equipment settings should be 
optimized and a wire pull test performed (e.g., see Method 
2037, Mil Standard 750) to monitor wire bond strength 
uniformity. Destructive sample testing and 100% non- 
destructive testing is recommended. Re-bonding of wire 
bond rejects can be performed although decreased yield 
can be expected from such reworks. 


Encapsulation 


Prior to encapsulation, the die or assembly should be 
kept in a moisture-free environment. For non-hermetic 
packaging, a semiconductor grade silicone elastomer may 
be applied. Cleaning of the die or assembly prior to 
coating is recommended. Immediately prior to 
encapsulation, especially for hermetic packages, a 150°C, 
two-hour bake should be performed to remove any surface 
moisture. Capping of hermetic packages should be 
performed in a dry-nitrogen atmosphere. 


Conclusion 


The use of Schottky rectifier die for hybrid assemblies 
can result in significant reduction in overall package size 
and significant improvements in performance and 
efficiency. In addition, several Schottky die can readily 
be mounted on the same heatsink to form circuit 
configurations or to parallel devices. The operational 
advantages of International Rectifier Schottky rectifiers, 
thereby, can be realized in very compact, custom package 
configurations. L] 
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Wafer(1) Die ‘‘A”’ Bond Pad ‘‘B’’ Anode cae | iy, 
Part Length/Side Length/Side Metallization Tray | 

Number (in.) mm (in.) mm (topside) Quantity 
$C043H 100SWB 
SC043S040SWB Standard 
SC043S060SWB 
SCO66H100AWB 
SC066H100SWB (0.0661) 1.68 
SCO66S040AWB (0.0661) 1.68 
SC066S040SWB 
SCO66SO60AWB (0.0591) 1.50 Standard 
SCOB6S060SWB 
SCO90HO45AWB 
SCO90H150AWB 0.0900 (2.29) 
SCOS0SO45AWB 
SC125RO1SSWB_ | SC125RO1ISS | | |S Silver | OR'ing’ S| 100 
SC125HO45AWB 830 100 
SC125HO45SWB Silver 830 100 
SC125H100AWB Aluminum 830 


~ 


830 
830 
Standard 
Standard 
Standard 
Standard 
830 


Silver 
Aluminum 
Aluminum 
Aluminum 

Silver 
Aluminum 
Aluminum 
Aluminum 
Aluminum 

Silver 
Aluminum 

Silver 
Aluminum 

Silver 


SC125H100SWB 0.105 (2.67 
SC125H150AWB 0.105 (2.67 
SC125S030AWB 0.105 (2.67 
SC125S045AWB 0.105 (2.67 
SC125S045SWB 0.105 (2.67 
SC125S060AWB 0.105 (2.67 
SC150HO45AWB 0.130 (3.30 
SC150R015AWB 0.130 (3.30 
SC150S045AWB 0.130 (3.30 
SC175HO45SWB 0.155 (3.94 
SC175H100AWB 0.155 (3.94) 
SC175H100SWB 0.175 (4.45) 0.155 (3.94 
SC175S045AWB 0.155 (3.94 
SC175S045SWB 0.155 (3.94 
(4. 


~—— 


100 
100 
100 
100 
100 


eee | eee” | eee” 
: 


— 
—, 
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| or | ey ene 
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Standard 
830 
830 
830 

Standard 

Standard 
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SC175SO060AWB 0.155 (3.94) Aluminum Standard 
SC200E045SWB Silver Efficient 
SC200H045SWB Silver 830 
SC200H100AWB 0.180 (4.57) Aluminum 830 
SC200H100SWB Silver 830 36 
SC200R015SWB Silver 

SC200S030SWB Silver Standard 36 
SC200S045SWB Silver Standard 36 
SC275HO45SWB Silver 830 25 
SC275H100SWB 0.275 (6.99) 0.255 (6.48) Silver 830 25 
SC275S030SWB Silver tandard 25 
SC275S045SWB 0.255 (6.48) Silver Standard 25 





(1) Die in probed un-cut, wafer form 
(2) Die in probed waffle pack form 
(3) All die and bond pads are square (see diagram next page) 


Table Il Schottky Molybdenum Tab Suffixes and Descriptions 
ee ee 
Die Size (Anode) (Cathode) 

i [ aa 606 | 0r60(08H) a | fone | NA | 
oe | 0200 608) [060.81 [Round 0788 7.19) | Round 
[03 [0200 6.06) | 0.150;6.8%) da [Round [0216 6.46) aia | Sua 
Fa 
[05 | 200 608) [wate aa Sue 

| ida [Square [WA 
.08) ) ; 


0.200 (5.08 0.150 (3.81) dia. 0.283 (7.19) dia. | Round 















0.200 (5.08) 0.150 (3.81) dia. 


(These suffix numbers are for future use.) 




































0.175 (4.45) 


ren = 
—o6 44s) | 0728 @ 16 da [found | 0250636) da| And 
errs aaa | 0726 161d | fowd | 0100 4a) aa | Sua 
ome, [NA+ | 0780(48)da | Soe 


(These suffix numbers are for future use.) 


0276 3) | OTe da | Aone [WAT 
0.275 (6.99) 0.190 (4.83) dia. | Round | 0.295 (7.49) dia. 
99) [= 


























NOTES: os 
SQUARE 


1) All dimensions are inches (mm) 


SS 
2) Solder joints are 0.002 (0.508) thick typical 
3) Die thickness is 0.0145 (0.3683) +/-0.0005 (0.0127) : “B 
4) Die length and width tolerance is +/-0.003 (0.0762) maa 
5) Top moly is 0.010 (0.254) thick and bottom moly is 0.020 (0.508) thick 


6) Moly thickness tolerance is +/-0.002 (0.0508) 


7) Moly length and width tolerance is +/-0.002 (0.508) ore 


CATHODE 


The information presented in this application note is believed to be accurate and reliable. However, International Rectifier can assume no responsibility for its use or. any infringement of patents or other 
rights of the third parties which may result from its use. No license is granted by implication or other use under any patent or patent rights of International Rectifier. No patent liability shall be incurred for use 
of the circuits or devices described herein. Data subject to change without notice. 
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CROSS REFERENCE 
Packaged Schottky Rectifier Product Versus Die 


Die Part Die Part Die 
Number Number Number Number Number 
12CTQ035 SCO90H045A 30WQ03F SC066S040A 
30WQ04F 


SCO90HO45A 
SC125H045A 12CTQ040 
12CTQ045 SCO66S060A 
SC125S045A 30WQ06F 
30WQ10F 










Number 


MBR745 
MBR1035 
MBR1045 

MBR1545CT 
MBR1645 











SCO90H045A 
SC150H045A 






12TQ035 
12TQ040 






i © | 
p=) 





















MBR2045CT SC125H045A 12TQ045 
MBR2535CT SC125H045A 15CTQ035 SCO90S045A 31DQ03 SC066S040S 
MBR2534CT 15CTQ040 31DQ04 
















MBR2080CT SC125H100A 
MBR20100CT 
MBR3045CT 
MBR3045PT 
MBR/545 
9D41 
SD51 
$D241 
1N6095 
1N6096 
1N6097 
1N6098 
1N6391 
1N6392 
6CWQ03F 
6CWQ04F 
6CWQO05F 
6CWQO06F 
6CWQO9F 
6CWQ10F 
6TQ035 SCO90H045A 


15CTQ045 
16CTQ080 
16CTQ100 


18TQ040 
19TQ015 SC150R015A 


18TQ045 
20CTQ035 SC125H045A 


20CTQ040 
$C175S0458 


SC066S060S 
31DQ06 
31DQ09 SC066H100S 
31DQ10 


32CTQ030 90125S030A 


40CDQ035 SC150HO45A 
40CDQ040 
40CDQ045 
40CPQ035 SC175S045A 
40CPQ045 
40CPQ060 
SC175H100A 
40CPQ100 
50HQ035 SC200S045S 
50HQ040 
50HQ045 
50SQ100 
50WQ04F 





SC150H045A 
SC125S045A 
SC200H045S 
9017580458 
SC200S045S 
SC150H045A 
9017580458 

































20CTQ045 
20FQ035 
20FQ040 
20FQ045 
20TQ035 
20TQ040 
20TQ045 


21FQ035 SC175S045S 
21FQ040 

21FQ045 

25CTQ035 


$C2008045S 






5C175H045S 
SC200H045S 
SC066S040A 












5C150S045A 













SCO66SO60A 





SCO66H100A 










25CTQ040 







































6TQ040 25CTQ045 
670045 30CPQ035 $C125S045A 
SC125H100A 30CPQ040 50WQO06F 
870100 30CPQ045 50WQ09F 
SCO90H150A 50WQ10F 
$C043S040S 30CPQ060 $C200S045S 
SC043S060S 30CPQ080 
SC043H100S 30CPQ100 
10TQ035 SC125HO45A 
10TQ040 60CDQ035 
10TQ045 60CDQ040 


SC150H045A 
60CDQ045 
60CNQ035 SC200S045S 
60CNQ040 
60CNQ045 


60HQ080 SC200H100S 
60HQ100 


30CTQ035 SC125H045A 
30CTQ040 
30CTQ045 

30CTQ060 
30FQ035 SC175H045S 
30FQ040 
30FQ045 


11DQ03 
11DQ04 
11DQ05 
11DQ06 
11DQ09 
11DQ10 


5C043S040S 





9C043S060S 





$C043H100S 








Cross Reference | 
Packaged Schottky Rectifier Product Versus Die 






























Part Die Part Die Part Die 
Number Number Number Number Number Number 
61CNQ035 SC200H045S 121NQ035 SC200H045S* 201CNQ035 SC200H045S* 
61CNQ040 121NQ040 201CNQ040 
61CNQ045 121NQ045 201C0NQ045 
























61CNQ050 


62CNQ030 SC€200S030S 


63CNQ080 SC200H100S 
63CNQ100 


121NQ050 


122NQ030 9620080308 * 


123NQ080 SC200H100S* 
123NQ100 











201CNQ050 
203CNQ080 SC200H100S* 
203CNQ100 


220CNQ030 SC200S030S * 


75HQ035 SC200H045S 125NQ015 SC200R015S* 224CNQ035 SC200E045S* 
75HQ040 150CMQ035 $€200S045S* 224CNQ040 


75HQ045 
80CNQ035 5C200S045S 
80CNQ040 


150CMQ040 
150CMQ045 
1510MQ035 


224CNQ045 
240NQ035 9€200S045S* 
240NQ040 





SC200H045S* 












80CNQ045 151CMQ040 240NQ045 
80S0035 $C 125H045S 151CMQ045 241NQ035 SC200H045S* 
80SQ040 151CMQ050 241NQ040 
80SQ045 $C200S030S* 241NQ045 












810NQ035 SC200H045S 





241NQ050 


153CMQ080 SC200H100S* - 
153CMQ100 


81CNQ040 242NQ030 9€200S030S* 
81CNQ045 160CMQ035 $C€200S045S* 243NQ080 SC200H 100S* 


















81CNQ050 


82CNQ030 SC€200S030S 


83CNQ080 $C200H100S 
83CNQ100 


160CMQ040 
160CMQ045 
161CMQ035 


243NQ100 


245NQ015 9C200R015S* 


301C0NQ035 $C200H045S* 






SC200H045S* 










' 4991 International Rectifier 






161CMQ040 301CNQ040 
84CNQ035 SC200E045S 161CMQ045 301CNQ045 
84CNQ040 161CMQ050 301CNQ050 _ 
84CNQ045 SC200S030S* SC200H100S* 
SC200R015S $C200H100S* 303CNQ100 
85HQ035 §C200H045S 163CMQ100 400CNQ035 $C200S045S* 
85HQ040 180NQ035 §C200S045S* 400CNQ040 
85HQ045 180NQ040 400CNQ045 
90SQ035 $C 125S045S 180NQ045 401CNQ035 | SC200H045S* 
90S0040 SC200S030S* 401CNQ040 
9050045 183NQ080 SC200H100S* 401CNQ045 


95HQ015 SC200R015S 
9580015 $C125R015S 


120NQ035 $C200S045S* 







183NQ100 


186NQ015 SC200R015S* 


200CNQ035 SC200S045S* 


401CNQ050 
— 403CNQ080 SC200H100S* 
403CNQ100 






Printed in U.S.A. 1191 





120NQ040 200CNQ040 440CNQ030 SC200S030S* 
120NQ045 200CNQ045 444CNQ035 





SC200E045S* 
444CNQ040 | 
444C0NQ045 





“Denotes more than one die per leg 
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Schottky Diode 
Designer's Manual 


Additional Products 
From International Rectifier 


The following is an abridged section that features 
other International Rectifier power semiconductor 
products not covered in this Schottky Diode 
Designer's Manual. 

Individual data sheets offering complete technical 
data on all other products shown on the following 
pages are also available from any International 
Rectifier sales office, representative or agent. 


International — 
izeR|Rectifier 
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Other Products From IR 


H EX FET Power MOSFETs 
FullPak 


N-Channel 


FullPak 
Fully-isolated HEXFETs 


FullPak HEXFETs are fully-isolated versions of the popular TO-220 
and TO-247 (“TO-3P”’) packages. The well-known benefits of HEXFET 
power MOSFETs include voltage control, fast switching, temperature 
stability, ease of paralleling, low on-state resistance, high 
transconductance, superior dv/dt and avalanche ruggedness, and 
a broad range of voltages and ratings. In addition, these devices 
provide the designer with a cost-saving alternative in situations where 
electrical isolation is required. 


FullPak HEXFETs are excellent for use in a wide array of commercial 
applications in consumer, automotive, telecommunications, computer 
and industrial circuits (switching power supplies, amplifiers, and high- 
energy pulse circuits). 


If you have an application where your circuit enclosure and/or 
heatsinks must be grounded (or your internal circuitry must be isolated 


Isolated TO-220 













BVpsg Drain Rps(on) 
Source On-State 
Part Voltage Resistance 
Number 


(Volts) 


IRFIZ24 
IRFIZ34 
IRFIZ44 


IRFI530 100 
IRFI540 

IRFI630 
IRFI640 


IRFI634 
IRFI644 
IRFI730 
IRFI740 
IRFI820 


IRFI830 
IRFI840 


Isolated TO-247 





BVpss Drain 


Source 
Voltage 


(Voits) 


Rps(on) 
On-State 
Resistance 
(Ohms) 


Part 
Number 


IRFIPO44 
IRFIPO54 
IRFIP140 
IRFIP150 


IRFIP240 
IRFIP250 


IRFIP244 
IRFIP254 
IRFIP340 
IRFIP350 


IRFIP440 


IRFIP448 
IRFIP450 


oO 
— 
oo 
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from the heatsink/enclosure), then the FullPak is for you. Until now, 
semiconductors were insulated from grounded heatsinks with 
insulating washers and nylon screws. Improper installation of 
insulating hardware caused failures which resulted in poor reliability 
which in turn led to higher manufacturing and servicing costs. 


FullPak HEXFETs allow you to mount directly to grounded metal work, 
eliminating the need for insulating hardware and without a significant 
change in thermal characteristics. The convenient TO-220 and TO-3P 
size packages provide the advantage for existing designs and 
equipment to be retrofitted without modification! The FullPak also 
provides 2000 Vdc isolation (1500Vac, 60Hz) while contributing only 
about 12pF (typ.) from drain to heatsink. 


See the tables below for the FullPak to fit your needs! 


ISO-TO-220 
SIMILAR 


to 
TO-220AB 







Ip Max. 
Continuous 
Drain Current 











Continuous 
Drain Current 
(Amps) - 


ISO-T0-3P 
SIMILAR 


to 
T0-247AC 
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H EXF ET Power MOSFETs 


Logic Level 
N-Channel 


Other Products From IR 


Logic-Level HEXFETs 


Logic-level HEXFETs feature the same basic characteristics as their 
well-established standard-gate counterparts — but instead of requiring 
a full 10V from gate to source to turn on, logic-level HEXFETs require 
only 5V to achieve full enhancement. This allows direct interface 


Surface Mount D-Pak 


Part 
Number 


BVpss Drain 
Source 
Voltage 
(Volts) 


Rps(on) 
On-State 
Resistance 


IRLRO14 
IRLRO24 


between power loads and logic-iC level output signals — hence the 
name “logic-level.” This simplification of the gate drive requirement 
means significant cost savings, design simplification and higher 
reliability through the elimination of costly excess circuitry. 


Ip Max. 
Continuous 
Drain Current 





IRLR110 
IRLR120 


HEXDIP 


Part 
Number 


IRLDO14 
IRLDO24 
IRLD110 
IRLD120 


TQ-251 |-Pak 


Part 
Number 


IRLUO14 
IRLU024 
IRLU110 
IRLU120 


BVpss Drain 
Source 
Voltage 
(Volts) 


Resistance 
(Ohms) 


100 





BVpss Drain 
Source 
Voltage 
(Volts) 


On-State 
Resistance 


BVpss Drain 
Source 
Voltage 


On-State 
Resistance 
(Ohms) 


IRL510 
IRL520 
IRL530 
IRL540 
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Continuous 
Drain Current 


(Amps) Case Style 


= 


HD-1 | 
SIMILAR 
MO-007AN 


Ip Max. 
Continuous 
Drain Current 


Continuous 
Drain Current 


Other Products From IR HEXFET power mosrets 
HEXSense Current Sensing N-Channel 


| BVpss Drain Rpsion) Ip Max. 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Ohms) Case Style 


a | 

au . SIMILAR 
IRCS30 

IRCS40 


IRC630 
IRC640 


IRC634 
IRC644 


| 5 PIN T0-3P 
IRCP450 ee 
T0-247AC 


BVpssg Drain Rps(on) 
Source On-State Continuous 
Voltage Resistance Drain Current 
(Volts) (Ohms) (Amps) Case Style 


TO-243AA 
SOT-89 
IRFRO14 
IRFRO24 


IRFR110 
IRFR120 


IRFR210 
IRFR220 


IRFR214 
IRFR224 


IRFR310 
IRFR320 


BVpssg Drain Rps(on) Ip Max. 
Source On-State Continuous 
Voltage Resistance Drain Current 
Case Style 


OTHER 


ie) 
| come 
i) 
— 
om) 
jon) 
om 
oO 





Part 


H EXFET Power MOSFETs 


Plastic Insertable Package 
HEXDIP N-Channel 


BVpss Drain 
Source 
Voltage 


Rps(on) 
On-State 
Resistance 


Other Products From IR 


Ip Max. 
Continuous 
Drain Current 


Number (Volts) 


IRFDO14 
IRFD024 
IRFD110 


IRFD120 
IRFD1Z0 


IRFD210 
IRFD220 


BVpss Drain ’ 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) 


IRFD9014 2 

IRFD9024 i SIMILAR 
IRFD9110 “U. to 

IRFD9120 -1. MO-001AN 
IRFD9210 -0. 

IRFD9220 


BVpss Drain Rps(on) 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Ohms) (Amps) Case Style 


IRFU014 - | 
IRFU024 TO-ZS1AA 

IRFU110 

IRFU120 

IRFU210 

IRFU220 

IRFU214 

IRFU224 

IRFU310 

IRFU320 


On-State Continuous 
Part Resistance Drain Current 
Number 


IRFU9014 
IRFU9024 
IRFU9110 
IRFU9120 
IRFU9210 
IRFU9220 





Other Products From IR HEXFET power mosrets 
Plastic Insertable Package 
TO-220 N-Channel 


BVpgs Drain Rpsion) Ip Max. 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Ohms) Case Style 


TO-220AB 


IRF820 
IRF830 
IRF840 - 


IRFBC20 
IRFBC30 
IRFBC40 


IRFBE20 
IRFBE30 
IRFBF20 
IRFBF30 
IRFBG20 
IRFBG30 


























BVpss Drain 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number Case Style 


(Volts) 


IRF9Z14 
IRF9Z24 
IRF9Z34 


TO-220AB 










4 


Ip Max. 
Continuous 
Part Resistance Drain Current 
Number (Ohms) (Amps) Case Style 


IRFPO44 ; 
IRFPO54 Ul 
IRFP140 

IRFP150 


IRFP240 


IRFP250 
IRFP260 


IRFP244 
IRFP254 
IRFP264 


ORalas 


Y 
K 
oO 
=) 
fom) 
© 
om 
ioe 








HEXFET Power MOSFETs | 
Plastic Insertable Package Other Products From IR 


T0-247 N-Channel 


BVpss Drain Ip Max. 
Source - Continuous 
Part Voltage Drain Current 
Number (Volts) 


IRFP340 


IRFPESO 
IRFPE40 
‘IRFPESO 


ed 
ol G9 FO HT ny of 
How) oOn— 


IRFPG30 
IRFPG40 
IRFPG50O 


T0-247 P-Channel 


= = =o 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Ohms) (Amps) Case Style 
IRFP9140 pO ase eC} 0-247AC 
Pf | 7 





OD & 


OPN] OLWINON 
+ G2 09 | CoN Go| Ro Go 















IRFP9240 


TO-39 N-Channel 


BVpsg Drain Rpsion) Ip Max. 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Amps) 
IRFF110 es : 
ree 1.50 
80 

IRFFD30 a on 


IRFF310 


IRFF320 
IRFF330 


ee 
a5 seine 


BVpsg Drain Rpsion) Ip Max. 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) (Ohms) (Amps) 








IRFFO110 12 
IREF9120 

IRFFO130 y e 
IRFFO210 
IRFFO220 
IRFF9230 





Other Products From IR HEXEFET power moseets 
Plastic Insertable Package 


BVpss Drain Rps(on) Ip Max. : 
Source On-State Continuous 
Voltage Resistance Drain Current 
(Volts) Case Style 


TO-204AA 
T0-3 


TO-3 N-Channel 


oo. 
=WaOw 


IRFAC30 
IRFAC40 
IRFAC5O 


IRFAE30 
IRFAE40 
IRFAESO 


IRFAF30 
IRFAF40 
IRFAFSO 


IRFAG30 
IRFAG40 
IRFAGSO 


BVpss Drain Rps(on) Ip Max. 
Source On-State Continuous 
Part Voltage Resistance Drain Current 
Number (Volts) Case Style 


IRF9130 - 


IRF9230 6. 
IRF9240 : - 


O-—-NM 

oc 

a_i, 

COM rou 


2 6 
2 2 
5 6 
3.2 3.1 
2.0 48 
1.2 7.1 
4.0 2.8 
2.5 43 
6 2 


- 
; 





OTHER 
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HEXFET power mosrets Other Products From IR 
HEX-Pak Modules ) 


TO-240 N-Channel 


BVpss Drain Rps(on) Ip Continuous Ibm Puise Pp Max 
Source On-State Drain Current Drain Power 
Part Voltage Resistance 25°C Case Current Dissipation 
Number (Volts) (Ohms) (Watts) Case Style 


IRFK2D054 TO-240AA 
IRFK2D150 
IRFK2D250 
IRFK2D350 
IRFK2D450 
IRFK2DC50 


IRFK2DE50 


IRFK2F054 
IRFK2F150 
IRFK2F250 
IRFK2F350 
IRFK2F450 


IRFK2FC50 
IRFK2FE50 


IRFK3D150 
IRFK3D250 
IRFK3D350 
IRFK3D450 
IRFK3DC50 


IRFK3F150 
IRFK3F250 
IRFK3F350 
IRFK3F450 
IRFK3FC50 


IRFK4H054 
IRFK4H150 
IRFK4H250 
IRFK4H350 
IRFK4H450 
IRFK4HC50 
IRFK4HES0 


IRFK4J054 
IRFK4J150 
IRFK4J250 
IRFK4J350 
IRFK4J450 


$|88888|/8888s8e|S8sssse 


nN 
S 





TO-240AA 


IRFK4JC50 
IRFK4JE50 


IRFK6H150 
IRFK6H250 
IRFK6H350 
IRFK6H450 
IRFK6HC50 


IRFK6J150 
IRFK6J250 
IRFK6J350 
IRFK6J450 
IRFK6JC50 


23888|/88838|S8sSssseq|S88ssee/885 
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Other Products From IR Government/ 


Space Products 


Life, Power-Age, Environmental and Military 
Testing Capabilities — USA MIL-S-19500 Qualified 


Life Tests and Power-Age Capabilities 





A. High temperature storage life testing up to 200°C. D. HTRB test capabilities over 25,000 positions for Vgg and for 
B. Voltage temperature stress tests at both ambient and elevated Vps burn-in for HEXFETs, and more than 2000 positions for 
conditions. diodes, SCRs and Schottkys. 
C. Free air operation life. Test capability, 1000 positions for power E. Computerized readout equipment. 
transistors, and 1500 positions for power diodes. F. Intermittent operating life tests at various cycles and power 
levels. 





Environmental Test Capabilities 


TEST CAPABILITY 


Acceleration, Sustained Centrifuge 50-30,000g (Standard) 

Altitude (Barometric 

Pressure, Reduced) 450,000 Ft. Simulated Altitude at Ta = 25°C 
Moisture Resistance 25-85°C 85% RH 


Salt Atmosphere/Spray 25°C to 71°C, up to 20% Salt Solution by Weight 


Seal-Gross, Fine Leak 1 x 10-8 atm cc/sec, Fluorocarbons, Mineral Oils, 
FC-43, Hydrostatic Pressure: 0-100 psig 


Symbolization (Resistance to Solvents) Permanent Marking 
Shock (Mechanical) Pulse Shape — Approximately Half-sine 


500-1500g at 0.5-1.0 msec 
Solderability Up to 260°C 
Temperature Cycling ~ 65°C to 200°C 


Terminal Strength (Lead Integrity) Lead Fatigue, Tension, Stud Torque, Terminal 
Torque 


Thermal Shock ~ 65°C to 200°C 
Vibration, Fatigue 5-20g Fixed Frequency 


Vibration, Variable 5-2000 Hz as Limited by 1 inch DA and 60 
inches/second Velocity; 0-20g (Standard) 





Military Test Standard Capabilities 


TEST CATEGORY MIL-STD-202 MIL-STD-750 


Barometric Pressure (reduced) _ Method 105, All Conditions Method 1001, All Conditions 
Moisture Resistance Method 106 Method 1021 

Resistance to Solvents Method 215 Method 1022 

Salt Atmosphere Method 101, All Conditions Method 1041, Method 1046 

Seal, Gross Leak Method 112B, Conditions A, B & D Method 1071, Conditions C, D & F 


Seal, Fine Leak Only Method 112B, Condition C Method 1071, Condition H 
Procedure IIIA 


Solderability Method 208 Method 2026 
Soldering Heat Method 210, All Conditions Method 2031 
Temperature Cycling Method 102, All Conditions Method 1051, All Conditions 
Terminal Strength Method 211, All Conditions Method 2036, All Conditions 
Terminal Shock (Glass Strain) Method 107, All Conditions Method 1056, All Conditions 


Acceleration, Sustained Method 212, All Conditions Method 2006 
(Centrifuge) 


Shock (Mechanical) Method 213, Conditions D, E & F Method 2016 
Vibration, Fatigue Method 201 Method 2046 
Vibration, Variable Frequency Method 204 Method 2056 
PIND Method 2052 
Power Cycling Method 1042 
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Government/ Other Products From IR 
Space Products 


Life, Power-Age, Environmental and 
Military Testing Capabilities — Europe 





_ Life Test and Power-Age Capabilities 

High temperature storage life testing up to 200°C. 

Voltage temperature stress tests at both ambient and elevated conditions. 

HTRB test capabilities over 5000 positions for V@g and for Vps burn-in for HEXFETs. 
Computerized measurement and readout equipment. 

Intermittent operating life tests at various cycles and power levels. 


moO D> 





Environmental Test Capabilities 


Acceleration, Sustained Centrifuge 50 to 30,000g (Standard) 

Altitude (Barometric Pressure Reduced 450,000 Ft. Simulated Altitude at Ta = 25°C 
Moisture Resistance 25°C to 85°C, 85% Relative Humidity 
Seal-Gross, Fine Leak 1 x 10°8 atm cc/sec, Fluorocarbons, Mineral Oils, 


FC-43, Hydrostatic Pressure: 0 to 100 psig 
Symbolisation (Resistance to Solvents) Permanent Marking 
Solderability Up to 250°C 
Temperature Cycling ~-65°C to 200°C 
Terminal Strength (Lead Integrity) Lead Fatigue, Tension, Stud Torque, Terminal Torque 
Thermal Shock -85°C to 200°C 





Military Test Standard Capabilities 


TEST CATEGORY MIL-STD-750 / ESA/SCC CECC 50,000 


Barometric Pressure (reduced) Method 1001 _ 

Moisture Resistance Method 1021 4.4.2 

Resistance to Solvents Method 1022 4.2.3 

Seal, Gross Leak Method 1071, Conditions C, D & F 4.4.10 Qc 

Seal, Fine Leak Method 1071, Condition H 4.4.10 Qc 
Solderability Method 2026 4.4.7 

Soldering Heat Method 2031 4.4.8 

Temperature Cycling Method 1051, All Conditions 4.4.4 Na 

Terminal Strength Method 2036, All Conditions 4.4.9, All Conditions 
Terminal Shock (Glass Strain) Method 1056, All Conditions 4.4.9, All Conditions 
Acceleration, Sustained Method 2006 4.4.11 

(Centrifuge) 

PIND Method 2052 

Power Cycling Method 1042 
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Other Products From IR Government/ 
Space Products 
HEXFET, Mil-Qualified | 
T039/HEXFET/N-Channel 


Current 
ee Hexfet Cross Te = 25°C 
| JEDEC {| JANTX | JANTXY Reference | Voltage (A) MIL-S-19500 | Qualification Case Style 
3.5 


2N6782 | JANTX2N6782 | JANTXV2N6782 IRFF110 /556 19500-1262-83 Lg as 
































































































2N6784 | JANTX2N6784 | JANTXV2N6784 IRFF210 /556 19500-1262-83 
2N6786 =| JANTX2N6786 | JANTXV2N6786 IRFF310 19500-1262-83 
2N6788 JANTX2N6788 | JANTXV2N6788 IRFF120 19500- 1263-83 
2N6790 | JANTX2N6790 | JANTXV2N6790 IRFF220 19500-1263-83 
2N6792 | JANTX2N6792 | JANTXV2N6792 IRFF320 19500- 1263-83 
2N6794 | JANTX2N6794 | JANTXV2N6794 IRFF420 19500- 1263-83 
2N6796 | JANTX2N6796 | JANTXV2N6796 IRFF130 19500-1263-83 
2N6798 | JANTX2N6798 | JANTXV2N6798 IRFF230 19500-1261-83 
2N6800 | JANTX2N6800 | JANTXV2N6800 IRFF330 19500-1261-83 


2N6802 | JANTX2N6802 | JANTXV2N6802 19500-1261-83 


T039/HEXFET/P-Channel 
JANTX2N6845 


IRFF430 







































JANTXV2N6845 IRFF9120 19500-1094-86 












JANTX2N6847 | JANTXV2N6847 IRFF9220 19500-1094-86 
JANTX2N6849 | JANTXV2N6849 | . IRFF9130 19500-1093-86 — 
JANTX2N6851 | JANTXV2N6851 IRFF9230 19500-1093-86 
















































T03/HEXFET/N-Channel 

JANTX2N6756 | JANTXV2N6756 | IRF130 19500-488-81 | TQ-204AA 
JANTX2N6758 | JANTXV2N6758 | IRF230 19500-488-81 | 10.3 
JANTX2N6760 | JANTXV2N6760 | IRF330 19500-488-81 

JANTX2N6762 | JANTXV2N6762 | IRF430 19500-489-81 

JANTX2N6764 | JANTXV2N6764 | IRF150 19500-490-81 

JANTX2N6766 | JANTXV2N6766 | IRF250 19500-490-81 

JANTX2N6768 | JANTXV2N6768 | IRF350 19500-960-82 


JANTX2N6770 | JANTXV2N6770 | IRF450 19500-960-82 
T03/HEXFET/P-Channel 
2N6804 | JANTX2N6804 | JANTXV2N6804 |  IRF9130 -100V /562 | 19500-811-86 
2N6806 | JANTX2N6806 | JANTXV2N6806 | IRF9230 -200V 1562 19500-811-86 
T0254/HEXFET/N-Channel 























































2N7218 JANTX2N7218 | JANTXV2N7218 IRFM140 19500-703-91 
2N7219 JANTX2N7219 } JANTXV2N7219 IRFM240 19500-703-91 
2N7221 JANTX2N7221 | JANTXV2N7221 IRFM340 19500-703-91 
2N7222 JANTX2N7222 | JANTXV2N7222 IRFM440 19500-703-91 
2N7224 JANTX2N7224 | JANTXV2N7224 IRFM150 19500-703-91 
2N7225 JANTX2N7225 | JANTXV2N7225 IRFM250 19500-703-91 
2N7227 JANTX2N7227 | JANTXV2N7227 IRFM350 19500-703-91 





2N7228 JANTX2N7228 | JANTXV2N7228 IRFM450 19500-705-91 


T0254/HEXFET/P-Channel 


2N7236 JANTX2N7236 | JANTXV2N7236 IRFM9140 -100V ~18.0 /595 19500-503-91 
2N7237 JANTX2N7237 | JANTXV2N7237 IRFM9240 -200V -11.0 /595 19500-503-91 
(1) PACKAGES CONTAINING BERYLLIA SHALL NOT BE GROUND, SANDBLASTED, MACHINED, OR HAVE OTHER OPERATIONS PERFORMED ON THEM 


WHICH WILL PRODUCE BERYLLIA OR BERYLLIUM DUST. FURTHERMORE, BERYLLIUM OXIDE PACKAGES SHALL NOT BE PLACED IN ACIDS THAT 
WILL PRODUCE FUMES CONTAINING BERYLLIUM. 
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Government/ | Other Products From IR 
Space Products 


Schottky Diodes — MIL-Qualified 


Industrial — 
Part Numbers Current | Current 
von ia artis 
| JEDEC | JAN =| —_JANTX JANTXV Qualification Case Style 


1N6391 | JANIN6391 | JANTX1N6391 | JANTXV1N6391 Tee /553 19500-647-83 
: JANIN6392 | JANTX1N6392 | JANTXV1N6392 “lpr 1554 19500-648-83 


DO4 & D05/Schottky 
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Other Products From IR Government/ 
Space Products 
HEXFET, CECC Qualified — Europe 
703/HEXFET/N-Channel} 


Level of Quality 
Basic Rps(on) CECC Issue Issue Assessment and CECC Case 
—™ (Ohms) Specification No. Date 50 000 Screen Level Options Outline 


E-,EA,EB,EC,ED TO-204AA 
E-,EA,EB,EC,ED T0-3 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
E-,EA,EB,EC,ED 
,EB,EC,ED 


50 012-056 
50 012-012 
50 012-013 
50 012-056 
50 012-014 
50 012-102 
50 012-013 


50 012-056 
50 012-014 
50 012-013 
50 012-013 
50 012-014 
50 012-012 
50 012-056 
50 012-014 





T03/HEXFET/P-Channel 


IRF9130 50 012-015 
IRF9140 50 012-057 
IRF9230 50 012-015 
IRF9240 50 012-057 


2N6782 50 012-027 : T0-205AF 
2N6788 ; 50 012-028 : 
2N6796 50 012-029 

2N6790 50 012-028 

2N6798 50 012-029 

2N6800 50 012-029 


50 012-036 B,EC,ED 
50 012-037 B,EC,ED 
50 012-036 B,EC,ED 
50 012-037 B,EC,ED 


20M ; 50 012-062 E-,EA,EB,EC,ED 
IRFY120 M 50 012-060 E-,EA,EB,EC,ED 
IRFY130(M) 50 012-061 E-,EA,EB,EC,ED 
IRFY140(M) : 50 012-062 E-,EA,EB,EC,ED 
IRFY240(M) ; 50 012-062 E-,EA,EB,EC,ED 
IRFY340(M) 90 012-062 E-,EA,EB,EC,ED 
IRFY430(M) : 50 012-061 E-,EA,EB,EC,ED 
IRFY440(M) : 50 012-062 E-,EA,EB,EC,ED 


IRFY9120(M) 50 012-063 E-,EA,EB,EC,ED 
IRFY9130(M) 50 012-064 E-,EA,EB,EC,ED 
IRFY9140(M) 50 012-065 E-,EA,EB,EC,ED 
IRFY9240(M) - 50 012-065 E-,EA,EB,EC,ED 
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Government/ Other Products From IR 


Space Products 
HEXFET, ESA/SCC — Qualified — Europe 
T03/HEXFET/N-Channel 


Basic Rps(on) ESA/SCC Test Issue 
Type (Ohms) Specification Level Date 
2N6764 100 0.055 5205/013 B.C z 
2N6766 200 0.085 5205/013 3/85 toa) 
2N6768 400 0.30 5205/013 


T03/HEXFET/P-Channel 





















5205/019 
5205/014 
5205/019 
5205/014 
5205/019 


5205/014 
5205/019 





TO ORDER SPECIFY BASIC TYPE, SPECIFICATION, VARIANT,LOT A 
E.G. 2N6764, SCC520S/013.018, ISSUE N:2 DATED 3/88. 


HEXFET, DEF STAN — 59/61 Part 80 — Tested — Europe 


T0220/HEXFET/N-Channel 


se |e [wee [ome [oe 
Type (Ohms) IR Document 


IRFZ14 

IREZ14 | T0-220AB 
IRFZ34 ° 
IRFZ44 . 
IRF510 

IRF520 

IRF530 

IRF610 

IRF620 : 

IRF630 

IRF640 ; 

IRF614 

IRF624 : 
IRF634 - 
IRF710 : 

IRF720 

IRF730 

IRF740 

IRF820 

IRF830 

IRF840 | 


IRF9Z14 
IRF9Z24 
IRF9Z34 


IRF9510 
IRF9520 
IRF9530 
IRF9540 


IRF9610 
IRF9620 
IRF9630 























































TO-220AB 
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Other Products From IR Government/ 
Space Products 


HEXFET High Reliability 
TO39/HEXFET Logic Level/N-Channel 


Ip Continuous lpw Pulse Pp Max 


Drain Current Drain Power 
25°C Case Current Dissipation 
Number (Amps) (Amps) 


IRLF110 
IRLF120 
IRLF130 


IRFE024 
IRFE110 
IRFE120 
IRFE130 
IRFE210 
IRFE220 
IRFE230 
IRFE310 
IRFE320 
IRFE330 
IRFE420 
IRFE430 


IRFNO44 
IRFNO54 
IRFN140 
| - IRFN150 
IRFN240 
IRFN250 
IRFN340 
IRFN350 
IRFN440 
IRFN450 
IRFNG40 
IRFNG50 


IRFE9024 
IRFE9110 
IRFE9120 
IRFE9130 
IRFE9210 
IRFE9220 
IRFE9230 


IRFN9140 
IRFN9240 





OTHER. 
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Government/ Other Products From IR 
Space Products 


{ 
t 
j 


, HEXFET High Reliability 


TO66/HEXFET/N-Channel Not For Future Designs 


~ Rps(on) Ip Continuous lpm Pulse Pp Max 
On-State Drain Current Drain Power 
Part Resistance Dissipation 
Number (Watts) Case Style 


IRFJ120 
IRFJ130 
IRFJ140 


IRFJ220 
IRFJ230 
IRFJ240 


IRFJ320 
IRFJ330 
IRFJ340 


IRFJ420 
IRFJ430 
IRFJ440 


IRFJ9130 
IRFJ9140 
IRFJ9230 
IRFJ9240 


IRFY120(M) 
IRFY130(M) 
IRFY140(M) 
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Other Products From IR Government/ 
Space Products 
HEXFET High Reliability 


T0254/HEXFET/N-Channel 
















Ip Continuous Ipm Pulse 






Rps(on) Pp Max 





























On-State Drain Current Drain Power 
Part Resistance Current Dissipation 
Number (Ohms) Case Style 
IRFM044 TO-254AA 


IRFM054 
IRFM140 
IRFM150 
IRFM240 
IRFM250 
IRFM340 
IRFM350 
IRFM440 
IRFM450 


M-PAK (1) 


T0254/HEXFET/P-Channel 


IRFM9130 
IRFM9140 
IRFM9230 
IRFM9240 








T0-258/HEXFET/N-Channel 
IRFV360 TO-258 


IRFV460 


M0036/HEXFET/N-Channel 
| tnrciio {toot 0-036 AB 


M0036/HEXFET/P-Channel 
|_inFcoiio =— || Ss -t00—§»§_ «| 4 | OS fT 


MO036/HEXFET/N & P Channel 
IRFG5110 100 0.8 
pew [ete te Ts 
i 
-100 1.4 -0.95 


(1) PACKAGES as BERYLLIA SHALL NOT BE GROUND, SANDBLASTED, MACHINED, OR HAVE OTHER OPERATIONS PERFORMED ON THEM 
WHICH WILL PRODUCE BERYLLIA OR BERYLLIUM DUST. FURTHERMORE, BERYLLIUM OXIDE PACKAGES SHALL NOT BE PLACED IN ACIDS THAT 
WILL PRODUCE FUMES CONTAINING BERYLLIUM. 
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Government/ Other Products From IR 
Space Products 


Schottky Diodes — High Reliability 
IF(AV) @ dens lFSM T ieee & 
ory | Yam | SE saa |e 


5EQ100 
8EQ045 


22GQ100 TO-254AA 


2560045 is 
22060045 M-PAK (1) 


-15CGQ100 
120GQ150 


45CKQ100 _ T0-258 (1) 
B0CKQ045 


150L0Q100 150 
20CL0045 150 





(1) PACKAGES CONTAINING BERYLLIA SHALL NOT BE GROUND, SANDBLASTED, MACHINED, OR HAVE OTHER OPERATIONS PERFORMED ON THEM 
WHICH WILL PRODUCE BERYLLIA OR BERYLLIUM DUST. FURTHERMORE, BERYLLIUM OXIDE PACKAGES SHALL NOT BE PLACED IN ACIDS THAT 
WILL PRODUCE FUMES CONTAINING BERYLLIUM. 
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Other Products From IR 


Part 
Number 


IRHN7054 
IRHN7150 
IRHN7250 
IRHN7450 
IRHN8054 
IRHN8150 
IRHN8250 
IRHN8450 


IRHE7110 
IRHE7130 
IRHE7230 
IRHE8110 
IRHE8130 
IRHE8230 


IRHG7110 


IRHF7110 
IRHF7130 
IRHF7230 
IRHF8110 
IRHF8130 
IRHF8230 


IRHM7130 
IRHM7230 
IRHM7054 
IRHM7150 
IRHM7250 
IRHM7450 
IRHM7360 
IRHM8130 
IRHM8230 
IRHM8054 
IRHM8150 
IRHM8250 
IRHM8450 
IRHM8360 


IRH7130 
IRH7230 
IRH7054 
IRH7150 
IRH7250 
IRH7450 
IRH7360 
IRH8130 
IRH8230 
IRH8054 
IRH8150 
IRH8250 
IRH8450 


Radiation Hard HEXFETs 


Radiation Rps(on) Ip Continuous lpm Pulse 
Test Level On-aats Drain Current Drain 


KRads Resistance Current 
(Ohms) 





Government/ 
Space Products 


Case Style 


TO-205AF 
T0-39 


WT. 0.989 
TO-254AA (1) 


TO-204AA/AE 


T0-3 


ar) 


e DEMONSTRATES EXCELLENT THRESHOLD VOLTAGE STABILITY AND BREAKDOWN VOLTAGE STABILITY AT TOTAL RADIATION DOSES AS HIGH AS 1 MEGARAD. 
e CAPABLE OF SURVIVING TRANSIENT IONIZATION PULSES AS HIGH AS 1 x 1012 RADS (SI)/SEC. 
e VIRTUALLY IMMUNE TO SEU. 


(1) PACKAGES CONTAINING BERYLLIA SHALL NOT BE GROUND, SANDBLASTED, MACHINED, OR OTHER OPERATIONS PERFORMED ON THEM WHICH WILL PRODUCE BERYLLIA 
OR BERYLLIUM DUST. FURTHERMORE, BERYLLIUM OXIDE PACKAGES SHALL NOT BE PLACED IN ACIDS THAT WILL PRODUCE FUMES CONTAINING BERYLLIUM. 


OTHER 
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Schottky Diode 
Designer's Manual 


International 
Rectifier 
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Order No. 
HDM-1, Vol. 2 
IGBT-2 
MPIC-4 
PMD-| 
NRPM-2 
SHVR-1 
FRPM-1 
NTPM-2 
IPM-1 


OFC 


Other Catalogs 
from IR 


Description 
DIPs, D-Paks, |-Paks, Logic Level Devices — HEXFET neslihan Manual 
Insulated Gate Bipolar Transistors (IGBTs) Designer's Manual 
Microelectronic Relays Designer's Manual 
Power Modules Designer's Manual (Medium and High Power Rectifiers/Thyristors) 
Rectifiers, Standard Recovery Type 
Rectifiers, Standard Recovery Type — High Power 
Rectifiers, Fast Recovery Type 
ifivitetors. Phase Control Type 
Thyristors, Inverter Type 


Short Form Catalog - Power Semiconductors Product Digest 
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OTHER 





International Rectifier 


...around-the-world manufacturing 
to serve worldwide needs. 





(4) El Segundo, California (4) Ontario, Canada | | 
¢ Power MOSFETs, custom hybrids, rectifiers, e High voltage columns, open assemblies, heat 
thyristors, government/military/hi-rel devices, sinks 
microelectronic relays (6) Oxted, England 
(2) HEXFET America e Power MOSFETs, power modules 
Rancho California, California Turi 
urin, Ital 
° Dedicated to power MOSFETs © Pept 


e Rectifiers, thyristors, diode bridges, power 
(3) Tijuana, Mexico modules 
e Schottkys, thyristors, high power rectifiers 
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WORLDWIDE OPERATIONS 


NORTH AMERICAN OPERATIONS 


World Headquarters 

International Rectifier Corporation 

El Segundo, CA 90245 

233 Kansas Street 

Tel: (310) 322-3331 Telex: 50-8104 FAX: (310) 322-3332 


California 

El Segundo, CA 90245 

200 Kansas Street 

Tel: (310) 607-8886 FAX: (310) 607-8903 


Gilroy, CA 95020 
8339 Church Street, Suite 204 
Tel: (408) 848-8467 FAX: (408) 848-8501 


Florida 

Kissimmee, FL 34744 

800 Office Plaza Blvd., Suite 403 

Tel: (407) 933-2383 FAX: (407) 933-2293 


Iilinois 

Palatine, IL 60067 

2401 Plum Grove Road, Suite 204 

Tel: (708) 397-0002 FAX: (708) 397-0114 


New York 

Fishkill, NY 12524 

2 Summit Court, Suite 104A 

Tel: (914) 896-4262 FAX: (914) 896-4277 


Bohemia, NY 11716 

Atrium Executive Center 

80 Orville Drive, Suite 112 

Tel: (516) 244-8047 FAX: (516) 567-061 1 


North Carolina 

Greensboro, NC 27407 

2303 W. Meadowview Road, Suite 13 
Tel: (919) 299-4762 FAX: (919) 292-6452 


Ohio 

Northfield, OH 44067 

P.O. Box 687 

Tel: (216) 467-0852 FAX: (216) 467-1865 


Pennsylvania 

Boothwyn, PA 19061 

2211 Chichester Avenue, Suite 204 

Tel: (215) 494-5080 FAX: (215) 494-8009 


Wisconsin 

Brookfield, WI 53005 

165 Bishops Way, Suite 122 

Tel: (414) 784-2480 FAX: (414) 784-0744 


Canada 

101 Bentley Street 

Markham, Ontario, Canada L3R 3L1 

Tel: (416) 475-1897 Telex: 069-66650 FAX: (416) 475-8801 


EUROPEAN AND ASIAN OPERATIONS 


European Headquarters 

International Rectifier Company (Great Britain) Ltd. 

Hurst Green, Oxted, Surrey RH8 9BB, England 

Tel: (44) 883 713 215 Telex: 95219 FAX: (44) 883 714 234 


France 

123 rue de Petit Vaux 

91360 Epinay sur Orge 

Tel: (33) 164 548 329 Telex: 600943 FAX: (33) 164 548 330 


Germany 

Saalburgstrasse 157 

D-6380 Bad Homburg 

Tel: (49) 6172 37066 Telex: 410404 FAX: (49) 6172 37065 


Italy 

Via Privata Liguria 49 

10071 Borgaro, Turin 

Tel: (39) 11 470 1484 Telex: 221257 FAX: (39) 11 470 4290 


Via Zucca 8 
20017 Rho Milano 
Tel: (39) 02 9350 3650 FAX: (39) 02 9350 3655 


Via Arno 1 
40139 Bologna 
Tel: (39) 051 49 3307 FAX: (39) 051 49 5480 


Sweden 

Box 86, S-162 12 

Villingby 1, Stockholm 

Tel: (46) 887 0035 Telex: 13164 FAX: (46) 887 4242 


Switzerland 

Kirchenweg 5, P.O. Box 250 

CH-8032 Zurich 

Tel: (01) 386 87 02 FAX: (01) 383 51 08 


Japan 

K&H Building, 30-4 Nishi-Ikebukuro 3-Chome 
Toshima-Ku, Tokyo 171 

Tel: (81) 3 983 0641 FAX: (81) 3 983 0642 


Korea 

Samku Bldg. #2020 

16-49 Hankang-ro 3ka 

Youngsan-gu, Seoul 140-202 

Tel: (82) 2 705 1280 FAX: (82) 2705 1279 


Singapore 

HEX 10-01 Fortune Centre 

190 Middle Road, Singapore 0718 

Tel: (65) 336 3922/2924, 338 5986 Telex: 35620 FAX: (65) 337 4692 


Hong Kong 

202 Peter Building 

60 Queens Road Central 

Tel: (852) 5 868-1371 FAX: (852) 5 845-2908 
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U.S. WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (310) 322-3331, FAX 310-322-3332 
CANADIAN HEADQUARTERS: 101 BENTLEY STREET. MARKHAM, ONTARIO L3R 3L1, CANADA, (416) 475-1897, FAX 416-475-8801 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED SURREY RH8 9BB. ENGLAND (0883) 713215, FAX 883-714-234 





